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GEOLOGIE EN MIUNBOUW 


AN EXPONENTIAL FUNCTION OF SIZE 
FREQUENCY DISTRIBUTIONS OF SEDIMENTS 


D. J. DOEGLASI 


SUMMARY 


Four groups of sediments could be distinguished afteı 
series of sediments of various environments had been 
plotted on arithmetic, and logarithemic, rectangular 
diagrams: 

1. log-percentage group, approximating a negative, 
exponential function. 2. truncated group lacking coarse 
particles, 3. winnowed group formed by loss of fine 
particles. 4. composite group, existing of laminated or 
biogenically homogenized deposits. Sediments deposited 
trom suspension, for example fluviatile clays, deeper 
water marine pelites and graded sands have size fre- 
quency distributions strongly approximating the expo- 
nential function. Cumulative curves of these sediments 
give straight lines on graph paper with a logarithmic 
percentage and an arithmetic grade scale. 
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INTRODUCTION 


New arithmetic and logarithmic diagrams 
opened the way to compare large numbers of 
size frequency distributions. The Soil Survey 
Institute of the Netherlands analysed many sam- 
ples from Recent and Pleistocene fluviatile, lit- 
toral, marine, estuarine and aeolian environments 
while mapping on scales of 1:10.000 and 


1 Agric. Univ., Wageningen, the Netherlands. 


1:25.000. The soil maps show several sediment- 
ary sub-environments as for example fluviatile 
deposits from channels, point bars, natural levees 
and the lower flood plain. The Geological 
Department of the Agricultural University made 
detailed studies of river channel deposits (Tj. van 
Andel, 1950, 1951), the Rhone delta (Tj. van 
Andel, 1955; C. Kruit, 1951, 1955), the marine 
part of the Orinoco delta (D. J. G. Nota, 1955) 
and loess-cover sand deposits (A. P. A. Vink, 
1949). Tj. van Andel and H. Postma (1954) 
published data on deposits of the Gulf of Paria 
between Trinidad, B. W.I. and Venezuela. B. W. 
Koldewijn (1955) of the University of Amster- 
dam studied many samples from the shelf around 
Trinidad and North Venezuela. 


A. J. Wiggers (1955) submitted the data of 
his study of samples from the Zuiderzee deposits 
in the Northeast polder. J. Bennema and many 
staff members of the Soil Survey plotted their 
data on rectangular diagrams and discussed the 
results with the author. H. Bakker plotted older 
data of the Soil Survey Institute on diagrams. 
Ph. Kuenen (1953) gave data of turbidity cur- 
rents off the east coasts of the United States and 
data of graded layers of the Pliocene of Ventura, 
California. The author wishes to express his 
sincere gratitude to all who aided in the collec- 
tion of this large number of data from well 
established environments. Without this collec- 
tion the results of this paper could not have been 
obtained. He also wishes to thank N. H. Kuiper, 
Professor in mathematics and S. H. Justesen, 
Associate Professor in Statistics both of the Agri- 
cultural University of Wageningen, W. L. 
Scheem and B. Baars of the N.V. de Bataafsche 
Petroleum Maatschappij at the Hague for their 
help with the mathematical and statistical treat- 
ment of the material and D. L. Inman, Assistent 
Professor at the University of California for 
reading the manuscript and giving usefull com- 
ments. 


THE GRAPHIC PRESENTATION 


The large amount of mechanical analysis data 
urged the author to establish new graphic or 
statistical means for his study. After many trials 
a simple rectangular diagram has been developed 
which can show all variables of the size fre- 
quency distributions and also enables the plotting 
of many frequency distributions. These dia- 
grams have been fully described in simple terms 
(Doeglas, 1955) and the reader is being advised 
to read this paper as a thorough knowledge of 
the principles of the diagrams is necessary for 
a good understanding of the explanation of the 
equations. The following description of the 
diagrams is given for easy reference. 

In a two-coordinate system the cumulative per- 
centage smaller than a certain grain size x1, &.g. 
2 microns, is plotted on the horizontal axis as a 
function of the percentage smaller than a fixed 
grain size, x,, called®, reference size”, e.g. 50 
microns, of this distribution on the vertical axis 

(figure 1). When this is done for a number of 
sediments with different medians from a small 
area, the points (marks) will scatter around a 
slightly curved line passing through the origin. 
In the same graph the relation between the per- 
centage smaller than x, e.g. 16 microns or any 
other grade, and the percentage of x, can be 
plotted. These points will scatter around other 
slightly curved lines. Figure 2 shows the data 
of table I. The marks used to indicate the dif- 
ferent grades are given in table II. The marks 
of the 2, 16 and other grades of one distribution 
will be situated on a horizontal line as the per- 


centage of x, — 50 microns is constant in one 
sediment sample. Plotting x = 50 microns 
against x, — 50 microns a straight line will 


result for different samples (diagonal in figures 
1 ud 2). Keeping x, —= 50 microns the relation 
between all grades and the 50 micron grade can 
be shown in one diagram for several size fre- 
quency distributions (figures 2 and 4a-h). 

The percentage of the reference size x, have 
been indicated on the vertical axis of the dia- 
grams for easy comparison with data shown in 
triangle diagrams where 100% clay is always 
given in the top vertex. 


The diagrams can also be drawn with logarith- 
mic scales on both axes. For certain groups of 
sediments the marks of certain grain sizes then 
scatter around straight lines passing through the 
origin (figures 3 and 8a). On the normal double 
logarithmic graph paper, however, the percen- 
tage „larger than” has to be plotted instead of 
the percentage „smaller than”. The logarithmic 
scales of ordinary double logarithmic paper are 
indicated in figure 3 along the top and right 
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Percentage smaller than various grades 
of a size frequency distribution 


Fig. 1 


— Arithmetic, rectangular diagram for 
plotting size frequency distributions. 


hand side of the diagram. Along the bottom _ 


and left hand side a new scale for percentage 
„smaller than” has been added. This scale actu- 
ally gives the logarithm of (100-p) where p is 
is the percentage larger than. The 50 micron 
diagram is very suitable for silty and sandy clays. 
For heavy clays 2 microns is a better reference 
size. For sands larger grain sizes can be chosen 
as reference size. The 50 micron grade is gener- 
ally used in this article. For sands 105 and 210 
microns have been used. 


TABLE I - DATA OF SIZE FREQUENCY DISTRIBUTIONS 
WITH CUMULATIVE PERCENTAGE "SMALLER THAN”. 


Size in A B @ D 
microns 

2 54 41 27. 13 

329 _ 48 ——_ ver 

16 78 62 4A 22, 
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64 —_ 87 e me 
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105 100 95 87 ZT 

150 98 95 92 

210 100 100 99 

300 100 
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GROUPS OF SIZE FREQUENCY DISTRIBUTIONS 


The study of the function of size frequency 
distributions of sediments has been hampered by 
. the fact that different groups of size frequency 
distributions exist. These groups may occuf 
together in deposits of one environment and 
may alternate in layers at one locality. The laws 
of deposition from the transporting medium vary 
for particles in suspension, in saltation or in 
rolling movement. These laws of deposition may 


REFERENCE SIZE: 50 microns 
Percentage larger than x 
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Fig. 2 — Arithmetic, rectangular diagram illustrating 

the four size frequency distributions of table Il 

Reference grain size is 50 microns and explanation 
of grade marks is given in table 11. 
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act in one place at the same time, confusing the 
ultimate mechanical data. The exchange of the 
sand particles in suspension with those of the 
bottom deposit in a river‘ channel may alter the 
composition of the bedload and cause too many 
particles of certain grades in the final deposit. 
One would expect that the weight percentage 
of a grade should depend entirely on the relative 
availability of that grade upstream. The author 
(1946, 1950) showed that size frequency curves 
with two or more maxima were due to mixing 
of two types of deposits. Tidal flat and coastal 
marine deposits were given as examples of these 
composite deposits. 

The present study, however, showed that the 
finer sediments of the composite, marine sediment 
series had size frequency distributions truncated 
at the coarse end. This truncation at the coarse 
side was caused by a progressive loss of the 
coatse grades during the decrease of the transport 
capacity of the current. Doeglas (1946, 1950) 
described these truncated size frequency distri- 
butions and called them T-sediments. 


The following groups have been distinguished: 
1. logarithmic percentage group approaching an 


size 


REFERENCE SIZE:...microns 


exponential function and deposited from 
suspension; 

2. truncated group, limited at the coarse end of 
the distributions, also deposited from sus- 
pension; 

3. winnowed group, limited at the fine ends of 
the distribution, generally bedload material, 
sands and littoral deposits; 

4. composite group, originally laminated depo- 
sits consisting of two or more members of 
1,2 and/or; 


These groups consist of several series of distri- 
butions of varying fineness. Each series has been 
derived from a certain size frequency distribution 
which depends on the availability of the dif- 
ferent grades in the area of deposition. 


LOGARITHMIC PERCENTAGE GROUP 
The 50 micron diagrams? of the figures 4a-h 
illustrate series of size frequency distributions 


2 The 50 micron diagrams have the grain size of 
50 microns as reference size which means that the 
percentage of the grades smaller than 50 microns of 
each size frequency distribution gives the height along 
the vertical axis on which the cumulative data are 
plotted. 


Percentage larger than various grades of a size frequency distribution 


7 
= 
I 
fe 
eu 
£ 10090 70 50 40 30 20 10 5 1 0,5 0, 
Au 5 = na 
= 3 
5 Ö 
3 3 
£ n. 
2 & 
ne, [2 = 
- = > 
2 s = 
nase s 3 3 
2 o 
ae Lehr 5 
8 ® 2 
4 a” © E S 
A Mi = im % 
fe er] er 
5 Z =r 
, & “ s 
o 1 es = 
10-7 » 90 u 4 
E s we 
1 = 3 
s E E 
in 2 5 
= „2 3 
5 1 5 80 20 2 
2m | E 
w S = 
(7 
Sao au10 IE so & 
? 3 
5 2 2060 r L 5 
i 2 E 40 5 
u 4 + 50 6] 
.E = nr 
= | E 40 ar [ 80 I 
u “ 2 
30 - 
[Fr o = 
a L - N be Ar 
Jimi | IE He 
H < 0 1 Be sr m Dom Dr = (Fe a 5 
010 30 50 60 70 80 90 95 = 99 4 99,5 on; 99 An 5 
a L ‘’ m 
Percentage smaller than various grades of a size frequency distribution n 
0 5 10 15 20 25 30 „2 
L L 1 L 1 L 1 L 1 1 it | = Bi FE! L 4: = Ne (hise I m. a a] Na 
>> (nx+m)F 
Fig. 3 — Logarithmic, rectan 


along the bottom of the dia 


gular diagram for plotting size frequency distributions. (The scale for (nx — m)f 
gram has been erroneously given ten times too large. It should run from zero to 3.0.) 
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of fluviatile, littoral, marine and aeolian environ- ferent sources. The marks of a certain grain 
ments. The data in each figure are from a small size have been connected by lines. The variations 
area in order to exclude variations due to dif- of each grade and the average distribution of 
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each grade in the diagram can be clearly observed. 
The grade lines are slightly curved. The 2 or 5 
and 16 or 25 micron grade lines in the left hand 
right-angled triangle (figure 4a-e) bend to the 
right and the curvature increases from bottom 
to top. The grade lines of the coarser grades in 
the right hand right-angled triangle curve toward 
the left and the curvature increases from top to 
bottom. 

Figure 5 shows the 2 micron marks of about 
500 Dutch fluviatile deposits. Figure 6 illustrates 
the positions of the 2 micron marks in 500 Dutch 
marine deposits. The curvature of the average 
grade line through those points is clear. The 
average 2 micton grade line of the marine 
deposits is slightly steeper than that of the 
fluviatile series. 


The lines for the same grade do not always 
occupy the same place in the different diagrams 
(figures Ac, d and e). The 74 micron grade line, 
in one diagram, sometimes, is situated in the 
place of the 105 micron grade line of another 
diagram. 

If the average lines of more than 40 diagrams 
are combined in one diagram, they have the same 
curved forms as the lines of figure 7. The lines 
of figure 7 have been calculated and satisfy the 


function, mar a) 

p = percentage larger than x 

x =" grain'size in microns 

a = constant or value for admixture or loss 
of finer grades 

e base of natural logarithm 


f = welfficient of fineness, dependent on the 
negative logarithm of the percentage larger 
than the reference size 
dx) = a function of the grain size; in a series 
equal to the negative logarithm of the 
percentage larger than xatf = 1. 

x, = teference grain size. 

pr = percentage of all grades larger than x, 


The curved lines of figure 7 become straight 
lines when plotted on the logarithmic, rectan- 
gular diagram. The figures 8a,b and 9a-c illu- 
strate series of size frequency distributions of 
fluviatile and marine deposits which approximate 
the exponential function very closely. The series 
of sand samples of graded layers of the Pliocene 
of Ventura, California satisfy the equation up 
to the 600 micron grade. Several samples of 
series of fluviatile pelitic deposits approximate 
the function closely. In the finest and coarsest 
members of a series large deviations may occur. 
In the finest members, with more than 90 per- 


cent smaller than the reference size, small in- 
accuracy of the determination of the reference 
grade, will give a relatively large displacement 
along the diagonal (figures 4e, 5 and 8b). In the 


Ref. size: 50 microns 
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Fig. 5 — Arithmetic, rectangular diagram, illustrating 

the position of the 2 micron marks of about 500 fluviatile 

deposits from the Netherlands. A line connecting the 

average of these marks at each height is slightly curved 

and about equal to the 2 micron grade line of figure 

11 (J. Bennema and Soil Survey Institute of the 
Netherlands, 1949-1955). 


| coatsest members of a series strongly varying 
_ amounts of coarse sand may occur. These cause 
large variations in the position of the grade 
marks (fig. 4c and h). The diagrams, therefore, 
should only be used between 15 and 90% smal- 
ler than the reference size. For data of the 
lower 15% of the diagram a diagram with a 
larger reference size and for distributions which 


Ref. size: 50 microns 
100 


°/o 


90 


80 


70 


40+ Fr : / 


PH 4444 
0 ı0 20 30 40 50 60 70 80 90 100 


Fig. 6 — Diagram, showing the position of the 2 

micron marks of about 500 marine to brackish water 

deposits from the Netherlands (J. Bennema and Soil 
Survey Institute of the Netherlands, 1949-1955). 
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fall in the top 10% a smaller reference size 
should be chosen. 


Other deviations, however, show a systematic 
pattern which differs from that of the expo- 
nential function. They are caused by loss of the 
coarsest or finest grades (truncated and win- 
nowed groups, pages 14 and 23, and also 
Doeglas, 1946, page 25 and figure 9). 

Several other sedimentation formulae have 
been proposed (P. S. Roller, 1937; G. Herdan, 
1953). A number of these equations have been 
tested. They generally give a decreasing weight 
percentage for the fine grades. In pelitic sedi- 
ments the finest grades generally are relatively 
the largest. 


THE COEFFICIENTS f AND (x) 


If logarithmic paper with a logarithmic unit 
of 100 mm is being used for the logarithmic 
diagrams, the unit value for f is best taken for 
a distribution which contains 10 % of the grades 
larger than the reference size. The value of f 
then can be measured with a millimeter scale 
along the left hand side of the diagram (fig. 3) 
from bottom to top. Each millimeter represents 
0,01 f and a size frequency distribution with 
10% larger than the reference grain size has 
# 1.00. 


Fig. 7 — Generalized picture of the shape of grade 

lines in arithmetic, rectangular diagrams. Grade lines 

have been calculated by means of equation (1). Com- 
pare with the grade lines of the figures 4a-h. 
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quency distributions of fluviatile deposits of the 
tound straight lines. Figure 8a shows a selected 


Fig. 8a, b — Logarithmic rectangular diagram with size fre 

Bommelerwaard, the Netherlands. The grade marks scatter a 

number of samples. Figure Sb shows all samples. See also figure 4a. (The grade mark for 0.5 micron in 

figure 8b is erroneously given as a half filled circle. The other grade marks have been explained in table I 
on page 3). 


The value Y(x) can be determined for each 
grade of a series by equation 1 when f is taken 
equal to 1. The value also can be determined 
graphically from the logarithmic, rectangular dia- 
gram at the intersection of the grade lines with 
a horizontal line at f = 1. 

The value of u(x) can be measured along the 
millimeter scale at f = 1 from left to right as 
shown along the bottom of the diagram of figure 


REFERENCE SIZE: 210 microns 
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33. The distance from the left hand side of the 
diagram to the intersection with the grade line 
of the reference grain size will be 100 mm and 
equal to Y(x) —= 1.00. The values of Y(x) for 
any grain size measured in this way in units 


3 The values of (x), indicated along the bottom 
scale of figure 3, must be divided by 10. They should 
run from zero to 3.0 instead of zero to 30. 
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the Pliocene of Ventura, California, 
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of 100 millimeters are equal to — log Re 
value of f for any size frequency distribution 
measured in units of 100 millimeters is equal 
pr 
100. 


to — log 


THE RELATION BETWEEN. y(x) AND x 


In the figures 10a and b the values of Y(x) of 
a number of log percentage series have been 
plotted against x on millimeter paper*. The 
points scatter very little around straight lines. 
The figures 10a and b illustrate the relationships 
for the fluviatile series of the Bommelerwaard, 
the graded layers 4, 6 and 7b of the Pliocene 
of Ventura, the fluviatile suspensions of the 
Missouri River (Straub, 1936) and the finest 
deposits of Dutch coastal and estuarine deposits. 
This means that in these series J(x) is an arith- 
metic function of the grain size. 


100 
4 A u ee ee 
s ıı(&) log TE 
than” a certain grain size at f = | can be plotted on 
semilog paper instead of the ı)(x) values on a milli- 
meter scale. 


the percentage „larger 


The straight lines indicating the relation Y(x):x 
do not converge in the zero point of the‘y(x) 
and x scales. Besides that of Ventura layer 6 
(figure 10b), the lines cut the zero line of the 
x scale above the zero point of the yY(x) scale. 
This means that there is too much of the finest 
grades. For the Dutch clays the 10 and 16 micron 
marks are still close to the straight line. The 2 
micron marks of the Dutch clays fall slightly to 
the left of the straight line, but there is still a 
large surplus of the smaller than 2 micron grade. 
The 0.5 micron mark of the Bommelerwaard 
series does not satisfy the equation. The percen- 
tage of the 0.5-0 micron grade is too small. The 
surplus of the 2-0 micron grade diminishes in a 
series with decreasing f but the total percentage 
smaller than 2 microns remains satisfying the 
exponential function (see figure 8a). The 
availability of relatively large amounts of par- 
ticles smaller than 2 microns in the transporting 
medium in a state of flocculation which enables 
rapid deposition might explain the problem. In 
suspensions of the Missouri (figure 10a) and 
San Juan River the amount of particles smaller 
than 8 and 16 microns is less than in the Dutch 
clays but still relatively too high. 
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In the graded layers of Ventura the fine sand 
and silt grades make up the smallest grades. 
They are also relatively too large. The logarith- 
mic diagrams of the figures Ob-c, however, show 
that the series of these Ventura layers contain 
a fixed amount of the grades below 74 microns, 
The grade lines of the coatser grades do not 
converge in the left hand bottom corner of the 
diagram but at points 12—25 % „smaller than” 
the reference grade. This may be characteristic 
for turbidity current material and due to trap- 
Ping of the fine suspension material of the tur- 
bidity current in the pores of the sand during 
deposition. 


The value Y(x) at x = zero indicates the 
surplus of the finest grades and from the straight 
line relation it follows that 

IX) = nx + m 
where 72 is the value of Y(,) ax = 0. The 
other symbols are given on page 6. 


Placing this value for Y(x) in equation (1) 
(page 6) we obtain 


DEP —f (rx+m) 
100 7 a.e ©) 


By taking the logarithm of this expression, 
there results 


log = — f(nx + m) lege + loga (3) 


In the fluviatile series of the Bommelerwaard 
and the Utrecht region, and in many Dutch 
estuarine, brackish and marine deposits with f 
about 1 and a reference size of 50 microns the 
following values for a, n and m hold satisfac- 
torily: 


Br al) 
0.01496 
N zZ 
log e 
0.252 
MI, 
log e 


For the Ventura graded layer 7b for f = 1 
and a reference size of 210 microns: 


4 = 0,64 
0.009998 
log e 
0.90042-2 
le a ee 
log e 


For the Dutch fluviatile and more argillaceous 
marine pelites the grade lines according to 
equation (2) and the above given coefficients 
have been calculated. 
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Figure 11 illustrates these calculated grade 
lines in the arithmetic, rectangular diagram 
with a reference size of 50 microns. In most 
series the grades above 74 or 105 microns are 
larger than equations 1 and 2 indicate (figures 
4a-g). This is due to admixture with sand which 
has been derived from the channel bottom 
during transport. 


Ref. size : 50 microns 


2 16 32 50 74 | 105 150 210 4 


Fig. 11 Arithmetic, rectangular 50 micron diagram, 
illustrating the grade lines of 2, 16, 32, 50, 75, 105, 
150 and 210 microns which have been calculated by 
equation (2) with the coefficients for Dutch clays. 
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A SEMILOGARITHMIC GRAPH FOR PRESEN- 


TATION OF CUMULATIVE CURVES OF LOG-PER- 
CENTAGE SERIES 


The exponential equations lead to a new 
graphic presentation of cumulative curves. Semi- 
logarithmic paper is used (figure 12). The weight 
percentage is indicated along the logarithmic 
scale which is placed vertically. The horizontal 
axis has a ıb(x) value scale (figure 12a) or an 
arithmetic grade scale (figure 12b). 

If the Y(x) scale is used as grain size scale, 
the log-percentage distributions (of which all 
grade marks fall on the average grade lines of a 
series plotted on a log-diagram) will have 
straight cumulative curves converging in one 
point, called hinge- or H-point, at the 100 % 
horizontal. Figure 12a illustrates such a series. 
Figure 12b illustrates the same curves on log- 
percentage paper with an arithmetic grade scale. 
The curves are convex upward. A (x) scale will 


Y (xy scale — 


A 56-58 


Ba wi. En 


vary for different series, and, therefore, is in- 
convenient. As an arithmetic relation between 
b(x) and x exists in several series, an arithmetic 


. grade scale has been used in the following 


figures. For special studies, however, the Y(x) 
scale will be very useful. 

The figures 13, 14, 15 and 16 illustrate series 
of deposits satisfying the log-percentage equa- 
tion. Those of the figures 13, 14 and 15 are also 
shown in the diagrams of the figures 8 and Ib. 
Figure 14 shows that the coarse deposits of the 
fluviatile sandy clays have mainly curves which 
are convex upward (explanation on pages 14 
—17). The Ventura samples 10-14 of figure 
15 contain too many particles below 105 microns. 
The hinge-point on which the curves rotate 
should lie at 105 microns. The admixture of 
grades smaller than 105 microns causes the 
downward displacement of the hinge-point. 
Sample 15 from the top of the graded layer 
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100 


Fig. 12a, b — Cumulative curves 
of marine bottom deposits ot 
Hudson Canyon (core A 164-14) 
on semilogarithmic paper with (a) 
grade scale in (x) units and (b) 
grade scale arithmetically. (Data of 
samples collected by D. B. Ericson, 


received from Ph. H. Kuenen.) 


a 
 consists mainly of grades smaller than 105 
microns. In figure 16 the hinge-point of the 
channel bottom sand lies at 50 microns. The 
 hinge-point has been displaced downward due 
to admixture of different amounts of grades 
smaller than 50 microns belonging to the 
actual river suspension. 

The cumulative curves of log-percentage series 
give straight lines converging into one point. 
The entire series rotates on this hinge point 


13 
(H, figures 12a, 13 and 14). This point, how- 


ever, is not the zero point of the arithmetic 


scale. For clays it generally lies a distance ”m” 
[equation (2), page 11} behind the zero point 
of the grade scale as a consequence of the sur- 
plus of particles below 2 microns (figures 10a, b 
and page 10). For sands ”m” becomes negative 
and indicates the minimum size of the sand 
deposit. The H-points move toward the left 
due to the absence of small particles.. When 
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Fig. 13 — Cumulative curves of selected, fluviatile ee an 


deposits of the Bommelerwaard on semilog paper with 

an arithmetic grade scale. See also diagram of figure 

8a. The zero-point of the grade scale lies toward the 

left of the hinge-point, indicating the normal surplus 
of particles below 2 microns (see page 10). 
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particles below 105 m:crons have been adm’xed or trapped in the samples 


grade scale, 10 = bottom layer, 
than 105 microns. About 30 % 
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liocene of Ventura on semilog paper with arithmetic 


at about 70 % larger 


10-13. Sample 14 probably contins 51 % admixture of fine grades. 
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Fig. 16 — Cumulative curves of suspensions of San 


Juan River, U.S.A. on semilog paper. (Data from 
C. S. Howard, Water Supply Pap. 998, 1947, U.S.G.S.). 


finer material has been admixed to the series or 
one of its components, the hinge point moves 
from the 100 % line downward (figure 15 and 
16). The distance of downward replacement is 
indicated in equation 1 and 2 (pages 6 and 
11) by the coefficient a. The actual distance 
is the logarithm of a and a is the remaining 
total percentage of the component of the log- 
percentage series (coarse member of the com- 
posite deposits). In the Ventura layer 6, a is 
0.74 for the samples 10 and 11 which means 
that the hinge point is located at 74% „larger 
than” of the size frequency distributions. 

This means that the series consists of sand of 
which the smallest grains are about 105 microns. 
The grades smaller than 105 microns have been 
admixed. The percentage of the small grades in 
the samples 10 and 11 is about 26%. 

The point of convergence (H-point) of the 
grade lines of this series in a log-diagram 
(figure 9b) lies at about 74%. „larger than” 
105 microns. The grade lines of the smaller 
grades are parallel to the left hand vertical side 
of the diagram and do not converge in one 
point. 


TRUNCATED SIZE FREQUENCY DISTRIBUTIONS 
DERIVED FROM LOG-PERCENTAGE SERIES 


The rather sharp truncation of the size fre- 
quency distributions at their coarse extremity 
has been treated by the author (Doeglas, 1946, 
1950). This kind of sorting (loss of coarsest 
grades) is common in sands and sandy clays. 
The coarse grades settle rapidiy when the 
transporting capacity diminishes and the grains 
cannot be taken up any more when the current 


velocity is below the critical erosion velocity. 
This process of sorting seems to work very 
accurately as the size frequency distribution of 


“ the material remaining in suspension is equal 


to that of the originally available sedimentary 
load. The author called these truncated curves 
of the rest suspensions T-curves (Doeglas, 1946, 
figure 26 and 1950, plate 1, figure B). A similar 
series of T-curves are illustrated in figure 17, 
with this difference that the originally available 
material C does have a log-percentage and not 
a probability distribution. Curve T 3 has the 
same size frequency distribution as the grades 
below 300 microns of curve C. S indicates the 
size frequency distribution of a sand, formed 
by loss of particles larger than 300 microns and 
of all particles smaller than 100 microns. 

The dotted line R shows the curve of the 
residual deposit if all particles smaller than 
100 microns were winnowed out the material 
C (compare Doeglas, 1946 or 1950). 

Many estuarine, brackish water and marine 
littoral deposits have truncated distributions. The 
figures 20, 21 and 22 ilustrate series of Dutch 
marine marsh environments. The maximum par- 
ticle size in each series is more or less constant, 
which means that coarser particles generally did 
not reach the area. 

Each series seems to be built up of a series 
of log-percentage curves which have been trun- 
cated at about the same maximum size, as 
illustrated in figure 17 by the curves T 4 and 
T 5. When each curve of a truncated log-per- 
centage series as illustrated for instance in 
figure 18, is converted to 100 %, a series arises 
as shown in the figure 19c. 


The figures 19a-e give truncated series with 
different maximum grain sizes. The coarsest 
distribution of each series has about 26 % of 
the coarsest grade. The series with a maximum 
size of about 105 microns (figure 19c) has a 
coarsest size frequency distribution with 28 % 
of the 105-74 micron grade. A coarser distri- 
bution cannot exist in this truncated series as 
it has been derived from the highest (most hori- 
zontal) log-percentage curve (figure 18, curve 
DR). 

Coarser distributions always belong to com- 
posite deposits. These composite deposits com- 
monly consist of the truncated type with an 
admixture of particles of the coarsest grade of 
this series or the next coarse one. These com- 
posite deposits still may have curves which are 
in the finer grades convex upward (figures 194 
and 23a). They will become a straight curve 
when just so much coarse particles have been 
added that the original log-percentage distri- 


15 


350 


300 250 


Fig. 17 — Series of truncated size frequency distributions (T-curves), formed due to loss of coarse grades, from 

distribution C. Curve R indicates the distribution of the residual deposit when all particles smaller dan 100 

microns have been washed out the material C and S gives the residue if all particles smaller than 100 microns 
are winnowed out a material T 3. 


bution for the finer grades has been reached 
again. If more coarse particles have been added, 
the curves become concave upward. This is 
illustrated in figure 23b. 

The finest distribution of a truncated series 
is again a log-percentage distribution with the 
same maximum particle size (figures 19a-e, 
curves A, B, Cx, D and E). In the natural series, 
illustrated in the figures 20, 21 and 22, the 
finest distributions also approach straight lines. 

In the arithmetic, rectangular 50 micron dia- 
gram the grade lines of truncated, log-percen- 
tage series move away from the diagonal with 
respect to their positions in the log-percentage 
series. Figure 11 illustrates the ideal distribution 
of the grade lines of Dutch clay series. The 
values for these lines have been calculated by 
equation 2 or 3 with a=1, n= 0,01496 and 
m—0,252 as found for the Dutch clays. Figures 
24 and 25 show the truncated series derived 
from this log-percentage series for maximum 
particle sizes of 105 (X) and 74 (Y) and 210 
microns (Z). The 2 micron grade line of the 
normal Dutch log-percentage series is indicated 
with a dotted line in figure 25, illustrating the 
displaceement of the 2 micron marks of the 
truncated distributions toward the left. 

The grade lines of the truncated series reach 
minimum percentage values „smaller than” for 
the grades finer than the reference size (50 
microns in figure 25) and maximum values 
(smaller than) for the coarser grades in the 
coarsest (lowest) member (figure 24, X and 
ey and, 2). 


The ratio of the percentage smaller than a 
certain grade below the reference size and that 
of the reference size is for the coarsest member 
(lowest in diagram) of all truncated series the 
same. In figure 25 the points of the lowest per- 
centage of the 2 micron grade at Y and Z in 
the two truncated series lie on a straight line 
which goes trough the left hand battom corner. 
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Fig. 18 — Fine extremities of a log-percentage series 


which lost all grades larger than 105 microns. The 
partial curves indicate the fine rests remaining in 
suspension after the particles larger than 105 microns 
have settled. If a material D without grains above 
105 microns would be in suspension and turbulence 
would strongly increase, the distribution would change 
to that of Dx, gradually passing through the inter- 
mediate distributions. 
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16 


The_ratio 
percentage smaller than 50 microns 


- =. 0.23 
percentage smaller than 2 microns . 


The same holds for the other grades in the 
coarsest members Y and Z as illustrated in 
figure 25 for the 16 and 32 micron grades. 
The straight lines connecting the lowest per- 
centage of any grade smaller than 50 microns 
(reference size) of truncated series with the 
left hand bottom corner are tangents to the 
grade lines of log-percentage series. Figure 25 
illustrates this for the 2 micron grade line. 
Addition of coarse material to a distribution 
of a truncated series will never change the 
ratios of the percentage of the grades of this 
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distribution with the reference grade and the 
marks will fall on the straight grade lines 
through the bottom corner. Figure 24 gives the 


‘ grade lines of the composite members of the 


coarsest member X of this truncated series. 
Further description of the grade lines of com- 
posite series is given on page 18 and in the 
figures 29 and 30. 

In the logarithmic, rectangular diagram the 
grade marks of a truncated series are given in 
figure 26. The figures 27 and 28 give two 
natural, truncated series in the log-percentage 
50 micron diagram. Figure de shows the trun- 
cated series of figure 28 in the arithmetic 
diagram. The truncated series of the figures 
27 and 28 have the same maximum grain size 
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Fig. 19a-e — Cumulative curves of truncated seri 
calculated. Figure 19c illustrates the same series 
same distributions as the finer parts of 


as fi 


es derived from a log-percentage series. Data have been 
sure 18. The curves of the figures 19a-e have the 
genuine log-percentage distributions. 
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» 
ıt 150 microns) as the calculated series of 
ıre 26. The coatsest member of this series 
has 41 percent smaller than the reference size. 
 Coarser sediments of this series belong to the 
composite, truncated series. In the figures 27 
and 28 the composite, truncated members are 
shown too. In the lower 40 percent of the 
diagrams the grade lines converge toward the 
left hand bottom corner. Particles coarser than 
150 microns have been admixed to the trun- 
cated series. The grade lines of the composite 
portion of a truncated series on the logarithmic 
diagrams are curved as in all composite series 
(compare figure 31c, grade lines 6, 12, 20 and 70 
microns). 
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Fig. 20 = Cumulative curves of truncated series of 
samples from marine marsh deposits, Biezelinge, the 
Netherlands (G. de Bakker, 1950). 
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Fig. 21 — Cumulative curves of truncated series of 
marine marsh deposits of Ierseke Moer, the Nether- 
lands (G. de Bakker, 1950). 
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Fig. 22 — Cumulative curves of truncated series of 
marine deposits from Kruiningen, the Netherlands 
(G. de Bakker, 1950). 


THE RATIOS OF THE PERCENTAGE SMALLER 
THAN 2 AND 16 MICRONS 

In the Dutch marine clays the ratios of the 
percentage of the grades smaller than 2 and 16 
microns are rather constant and vary between 
0,55 and 0.70. Clays with a ratio smaller than 
0,55 are called ”sloef” clays. In the fluviatile 
clays this ratio varies more irregularly between 
0,55 and 0,90. 

A log-percentage series gives a ratio 2:16 of 
0,55 for the coarsest to 0,999 for the finest 
clay. For the truncated series the ratios vary 
from 0,55 to 0,75 for the series with maximum 
size of 74 microns and from 0,55 to 0,87 for 
the series with a maximum size of 32 microns. 

The genuine and truncated log-percentage 
series could not reach a value below 0,55 
without a loss of grades below 2 microns or 
a relative increase of the grade 2-16 microns. 
The Dutch ”sloef”clay, however, has ratios 
below 0,40. Some composite, truncated series 
show in the coarser part an indication that the 
coarse grades again follow the log-percentage 
equation (figure 4c and 4e). They might do 
that but this does not mean that the finer grades 
will do likewise. The finer grades, however, 
deviate so little from the constant ratio % 
<2:% <16 mictons, that it will be difficult 
to ptove the validity of equation 1 or 2. If this 
assumption, however, should be true, a new 
secondary truncated series could be formed with 
a lower ratio of the percentage smaller than 
2 and 16 microns. In the Dutch fluviatile and 
marine series, however, very few distributions 


have ratios of the <2 and <I16 micron 
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Fig. 23a, b — Cumulative curves of composite, truncated distributions (calculated). Figure 23a shows compo- 


site distributions derived from the coarsest, truncated d'stribution C 1 of figure 19c with maximum particle 

size of 105 microns. Figure 23b gives the composite curves of a finer, truncated distributions with maximum 

particle size of 105 microns C 6 of figure 19c. In the figures 23a and b a few more truncated distributions, 
formed by loss of particles smaller than 105 microns, are also illustrated. 


grades below 0,55 as shown in the figures 5 
and 6. The ”sloef” clays will be discussed under 
the winnowed group. 


COMPOSITE GROUP 


Addition of small amounts of particles, which 
are coarser than those present in the log-per- 
centage series, moves the grade marks of the 
original distribution (which were situated on 
the respective log-percentage grade lines) down- 
ward along straight lines toward the left hand 
bottom corner of the arithmetic diagram. Loss 
of the coarsest grades moves the marks upward 
along the same straight lines. A truncated 
distribution originates. Both phenomena are 
indicated in figure 29. 

The common admixtures or losses of coarse 
particles cause the scattering of the grade marks 
around the average grade lines. When the 
average grade lines in a series are known, most 
of the deviations can be explained graphically 
on the arithmetic, rectangular diagram. All 
grade marks of a size frequency distribution, 
however, must have been displaced along straight 
lines through the left hand bottom corner the 
same distance downward or upward from the 
original, genuine log-percentage distribution. 

Addition or loss of the finest grade gives 
displacement of the grade marks along straight 
lines passing through the right hand top corner 
(figure 30). Here, too, all grade marks of the 
original size frequency distribution must satisfy 
the displacement. 

On logarithmic, rectangular diagrams the 


marks are displaced along curved or straight 
lines when addition or loss of coarse particles 
occurs. This is not easily observed as it depends 
on the grain size chosen as reference size. The 
figures 31la-c illustrate the admixture of a sand 
(A) with a minimum size of 70 microns* with 
varying amounts of a pelite with a maximum 
size of 70 microns. If 70 microns is chosen as 
reference size (figure 31a), the grade lines of 
the sand portion of the composite series of 
distributions are straight lines parallel to the 
reference line. The grade lines of the added 
pelitic part are curved. If 120 microns is the 
reference size, figure 31b shows that the 70 
micron grade line still remains straight and 
parallel to the reference line but begins at 
57% above the zero point. If one of the 
pelitic grades is chosen as reference size (figure 
31c, 30 microns) all grade lines become curved. 
Those above 70 microns still remain parallel to 
each other which can be difficultly observed. 

The changes in the cumulative curves caused 
by addition or loss of coarse and fine particles 
can be clearly seen on log-percentage paper. 
Figure 32a shows that the shape of the curve of 
the sand (A) does not change when fine material 
B is mixed with it in various proportions. The 
curve of the sand portion is only displaced 
parallel to itself. The same phenomena appear 
when fine grades are washed out or substracted. 


* The grade sizes have been chosen arbitrarily: 6, 
12, 20, 30, 70, 120, 170 microns etc. in the figures 31 
and 32. 
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Fig. 24 — Arithmetic diagram, showing the grade 
lines of a truncated series with a maximum grain size 
of 105 microns and its composite series of the coarsest 
truncated component (x, lowest in diagram). For 
explanation of grade marks see table II, page 3. 
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Fig. 25 — Arithmetic diagram, illustrating the grade 
lines of two series of truncated size frequency distribut- 
ions. Maximum grain size of upper series above Y is 
74 microns, that of the lower series (between Y and 
Z) 210 microns. The 2 micron grade line of Dutch 
clays (see figure 11) is indicated by a dotted line. 
The grade marks of the coarsest members (Y and Z) 
of both truncated series lie on straight lines through 
the left hand bottom corner as indicated for the 2, 
16 and 32 micron grades. 
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Fig. 26 — Logarithmic diagram of the truncated series wihe maximum grain size of 150 microns. The straeLuz 
lines indicate the grade lines of a genuine log-percentage series. The grade marks give the truncated series. 
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Fig. 27 — Logarithmic diagram of marine marsh deposits of Biezelinge, S. W. Netherlands (G. de Bakker, 1950). 
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Fig. 28 — ee diagram of marine marsh deposits of Ierseke Moer, S. W. Netherlands (see also figure 24). 


Figure 33 illustrates a composite series of 
Pleistocene loess-cover sand deposits (Schelling, 
1952). It shows the parallel displacement of the 
curves in the cover sand part. Figure 34 shows 

| the same series on the logarithmic diagram and 
figure 4h illustrates the series on the arithmetic 


_ diagram. 
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Addition (admixture) of coarse material (A) 
to a fine sediment (B) alters the shape of the 
curve of the fine portion. This is also shown 
in figure 32a where the curves of the part of 
B are concave upward in the composite curves. 
In figure 33 the parts of the curves below 50 
microns (the loess portion) are concave upward 
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Fig. 30 — Admixture and loss of finest ‚grade. The 
grade marks are displaced along straight lines trough 
the right hand top corner. Addition gives upward, loss 


Fig. 29 — Admixture and loss of the coarsest grades. 
downward displacement. 


Displacement of grade marks along straight lines 

passing through the left hand bottom corner of the 

arithmetic diagrams. Admixture: displacement down- 
ward, loss: displacement upward. 
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in the coarsest, composite members and convex 
upward in the fine members of the series. The 
loess belongs to the truncated group. The com- 
posite distributions of truncated series have been 
discussed on page 16 and have been shown in 
the figures 23a and b. 

In laminated clays two or more log-percentage 
distributions, overlapping in the fine grades, 
may be mixed in one sample. Figure 32b illu- 
strates the resulting curves, when the distribut- 
ions C and D are mixed in different proportion. 
The finest part of the composite curves becomes 
curved concavely upward. The uppermost curve 
of figure 32b illustrates a distribution formed 
when material with a distribution D had been 
winnowed out material with a distribution C. 
This might occur during deposition when C 
was the original suspension and D represents 


23 
the suspension remaining after deposition of a 
portion (3C-D). Deposits with distributions 
like (3C-D) do not seem to be common. The 
"sloef” clays (page 24) may have been formed 
in this way since a shortage of the finest particles 
is, caused. In sands similar distributions may 
occur due to winnowing out of the finest par- 
ticles according to this principle No proof, 
however, has been found for it as yet. 


WINNOWED GROUP 


On page 17 the ratios of the percentage of 
the grades smaller than 2 to smaller than 16 
microns above 0,55 in Dutch fluviatile and 
marine sediments have been discussed. A small 
number of fresh water deposits laid down in 
tidal areas, however, have a ratio below 0,40. 
Zuur (1951) explains these low ratios of the 
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and of those of C and D (b). Uppermost curve in 


winnowed out material A: (3C-1D). 
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Fig. 33 — Cumulative curves of composite loess-cover-sand deposits, illustrating the parallel displacement of 


the curves in the cover sand part of the distributions. Data from J. Schelling, 1952. The minimum grain size 
of the sand is about 75 microns. The same series is shown on the figures Ah and 34. 
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Fig. 34 — Logarithmic, rectangular diagram of a composite, loess-cover sand series from Groesbeek, East 


Netherlands (data from J. Schelling, 1952). 
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Fig. 35 — Logarithmic diagram of the finest grades of bottom samples of the Serpents Mouth. Reference 


size: 4 micrens. Data from van Andel and Postma, 1954. This series satisfies equation (2). 


 "sloef” clays of the Northeast Polder by the 
alternating influence of marine and fresh water 
supplies. The marine current supplies the sedi- 
mentary material in flocculated condition. The 
fresh water peptizes the clay floccules and 
carries the fine clay grades off. The action of 
small waves in shallow water or the influence 
of vegetation in a slow current of fresh water 
might have the same result. Whatever the cause 
may be, the final deposits show a large shortage 
of lutum, a smaller loss of the finest silt grades 
below 16 microns and a relative increase of the 
coarse silt grades. The marine clays in the 
Northeast Polder and the ancient Zuiderzee 
have a normal 2:16 micron ratio. They, how- 
ever, have already a relatively high silt content 
and belong to the truncated group. The relative 
distribution of the grades larger than 16 microns 
of the sloef clay is the same as in the normal 
Zuiderzee clays. The process of the origin of the 
"sloef” clays, therefore, must be a winnowing 
out of the grades below 2 and in a lesser degree 
also of the grades between 2 and 16 microns. 


This process is similar to that of the deposit- 
ion of sand from a suspension containing sand, 
silt and clay. The ability of selection of a certain 
size for deposition, even in those very fine 
grades having very low settling velocities, seems 
extraordinary. Other examples of this ability for 
accurate sorting, however, have been found in 
the marine muds settling on the shelf in front 
of the Orinoco delta. Van Andel and Postma 
(1954) illustrate the increase of the ratio of the 
percentage of the smaller than 2 and 16 micron 
grades, in sections off the coast in the Serpent 
Mouth near the Gulf of Paria (Venezuela- 
Trinidad). Van Andel mentions that the ratio 
of the percentage smaller than 2 and 8 microns 
does not vary. The 4 micron log-diagram of the 
data of samples of a profile of the Serpent 
Mouth, illustrated in figure 35, shows clearly 
that the 2, 4, 8 and 16 micron grades satisfy 
the log-percentage equation. The 4, 8 and 16 
micron grades then deminish relatively to the 
2 micron grade. When arranged according to 
their 16 micron percentage (figure 36) the 
samples 430, 429, 428 and 425 arrange them- 
self according to their distance from the coast. 
The series approaches closely a log-percentage 
series which postulates a progressive loss of the 
coarser grades. Progressive sorting down to 
grades below 4 microns, therefore, exists. 


The same section of the Serpents Mouth 
(Van Andel, 1954) illustrates an example of 
composite deposits. The deposits further off the 
coast and in deeper water become more sandy 
(figure 36, samples 424, 423 and 422). The 
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Fig. 36 — Arithmetic 16 micron diagram of bottom 


deposits of the Serpents Mouth, Gulf of Paria. Data 
from van Andel and Postma (1954). The distributions 
430, 429, 428 and 425 satisfy the equation and 
arrange themself to distance from the coast. The grade 
lines based on equation (2) are shown as heavy lines 
with arrows pointing upward. The composite deposits 
424, 423 and 422, mixtures with material 425, are 
given with smaller marks and connected by thin, 
straight lines passing through the left hand bottom 
corner. Grade marks: see page 3. 
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grades 32-16, 16-8 and 8-4 microns are very 
small compared with the 2 micron grade. The 
marks of the various grades below 16 microns 


lie on straight lines passing trough the left hand 


bottom corner and cutting the respective curved, 
log-percentage grade lines at 95 % smaller than 
16 microns which is the distribution of sample 
425. The 32-50 and 50-74 micron grades of the 
samples 424, 423 and 422 show the same 
phenomena but are slightly larger than the same 
grades in the finest sample 425 but much 
smaller than in samples 429 and 430. The 
grades above 150 microns increase from 424 
to 422. These grades belong to the sand al- 
ready present in the deeper part and further 
off the coast to which the finest clay material 
from the Orinoco delta has been added. 


So far mainly pelitic deposits and only a few 
graded sand layers (page 6 and figures 9a, b, 
cand 15), approximating the results of equation 
2, have been discussed. A large collection of 
bottom samples of the Rhine River is available 
but has not yet been fully studied. The Rhine 
sands belong to the composite group. Size fre- 
quency distributions of samples of a cross 
section of the Rhine River in The Netherlands 
have been plotted on arithmetic and logarithmic 
diagrams. They seem to belong to the composite 
and composite truncated groups. The fine grades 
of a number of these sediments (700-200 
microns), recalculated to 100 %, give straight 
lines on log-percentage paper with a (x) grade 
scale. If after further study this holds true, it 
will suggest that the exponential function is a 
consequence of progressive sorting, distance of 
transport or average decrease of transport 
capacity downstream. 


Series of beach and dune sands seem to 
approximate truncated series. Their cumulative 
curves are more or less similar to those of 
truncated, pelitic series. The minimum size of 
the sand, however, is 110 microns. The author 
suspects that sorting may take place at the fine 
end of the size distributions of sands in a 
similar way as at the coarse side in log-percent- 
age series. A truncated and winnowed distribu- 
tion then would approximate a probability 
distribution with an arithmetic grade scale. 
Further study is necessary. 


TRIANGLE DIAGRAM 


Figure 37 shows the grade line for Dutch 
fluviatile deposits as calculated by equation (2) 
in a triangle diagram, which gives the ratio of 
the lutum-silt-sand grades. The marine clays 
which belong to truncated series have their 
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Fig. 37 — Triangle diagram with curved line con- 

necting the points, calculated for a Dutch log-percen- 

tage series according to equation (2). The dotted line 

indicates position of points of the coarsest members 

of truncated log-percentage series. Compare figures 
11 and 25. 


points below this grade curve and above the 
dotted line. 


Addition of sand moves the point of a certain 
distribution in the triangle diagram along a 
straight line through the left hand vertex and 
toward this corner. Truncation (loss of sand) 
moves the point along the same line away from 
the left hand corner. 

Addition and loss of the 2 micron grade 
moves the points along straight lines through 
the top vertex. Addition or loss of silt displaces 


the points along straight lines through the silt 
vertex. 


STATISTICAL MEASURES 


Equation (1) (page 6) indicates that when 
for a certain environment the values of (x) 
for the different grades have been determined, 
the log-percentage distributions only depend on 
the factor f. This means that if one size fre- 
quency distribution of a log-percentage series is 
known, all the other ones only depend on the 
factor f. For f can be taken the negative loga- 
rithm of the percentage larger than any grade 
which has been chosen as reference grade. Ik, 
however, is difficult to select the genuine log- 
percentage distribution from a large number of 
size frequency distributions as many composite, 
truncated and winnowed distributions occur. The 
finest most argillaceous members of truncated, 
pelitic series, however, approximate the log- 
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percentage distribution rather close. Taking a 
number of the finest size frequency distributions 
as a base for determination of the log-percentage 
distribution and their (x)'s, only slight correc- 
tions may have to be made afterward. The 
largest variations occur in the coarsest grades of 
size frequency distributions due to admixture 
or loss of particles. Their Y(x) will never be 
very accurate. 


Although the straight line relation between 
y(x) and the grain size has not been well proved 
for different sedimentation areas, the use of 
equation (2) will simplify the method of inter- 
pretation.. The factor f determines the log- 
percentage size frequency distributions and 
deviations of the exponential equation can be 
found. 


These deviations can be partially expressed 
in statistical measures, similar to those based on 
the median and quartiles (Krumbein, 1937) or 
the 16th and 84th percentile (Inman, 1952). 

These methods can be slightly modified and 
adapted to the log-percentage curves. If using 
the median and the first (finest) quartile, the 
third quartile should be replaced by the 33,33 
percentile in order to obtain SA(,)—= 0 for a 
straight log-percentage curve. Composite distri- 
butions formed by mixing of two log-percentage 
distributions, then should have a positive 
skewness and truncated distributions a negative 
skewness. Composite, truncated distributions 
generally would have a negative skewness, 
except for the coarsest members of a series. 

It would be easy to have a method for 
verifying truncated and composite log-percen- 
tage distributions. $. H. Justesen studied this 
problem for truncated distributions and found 
that a genuine log-percentage curve should 
satisfy the following equation: 
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Dr (100-2) (100-4) % (4) 


where 

pP — percentage larger than x,, one of the 
coarsest grain sizes in the truncated 
distribution. 

q — percentage larger than xy, a smaller size 
in the truncated distribution. 

a — percentage "larger than” the coarsest 
size of the truncated distribution in the 
original log-percentage distribution 
from which the truncated one has been 
derived. 

b — ratio between the percentages smaller 
than x» and x; in the original log- 
percentage size frequency distribution. 
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If the percentage of the grades x; and xy 


satisfy the equation (2), the following equation 
would hold. 


(log 100-log a) : [log 100-log {100-5 (100-)}] 
= faıtm) : fixg-+m) 5) 


The values of the ratio of b for certain grain 
sizes of all log-percentages curves can be 
determined. The values of a can be calculated 
for different grain sizes. If the relation between 
a and b is presented graphically, the percentage 
4 of the original log-percentage curve can be 
determined when b has been found by equation 
(4). If no value for a correlates with a calculated 
b, the negative curve is not a truncated log- 
percentage curve. 


This method for checking truncated log-per- 
centage curves has not yet been used thoroughly. 
Deviations of 1 or 2 percent of the values for 
p or q, already seem to reject the relation with 
log-percentage curves. 


CONCLUSION 


Size frequency distributions of large collec- 
tions of samples from various environments, 
plotted on rectangular arithmetic and logarith- 
mic diagrams prove that the percentage of differ- 
ent grades approximate a negative exponential 
equation very closely. Deviations from the 
equation can be explained in many cases by 
admixture or loss of coatse or fine grades. 

The equation presumes that the logarithm of 
the cumulative weight percentage larger than a 
certain size is a function of the arithmetic value 
of this grain size. Cumulative percentages 
plotted on semi-logarithmic paper against an 
arithmetic grade scale will give straight cumu- 
lative curves if the exponential equation holds 
for this size frequency distribution. 

Arithmetic, rectangular diagrams enable the 
distinction of admixture or loss of coarse or 
fine grades (sorting). Logarithmic rectangular 
diagrams visualize better the deviations from 
the equation. 

The rectangular diagrams and the semi- 
logarithmic paper with arithmetic grade scale 
are, therefore, the best graphs for study and 
classification of the size frequency distribution 
of sediments. 

Four groups of size frequency distributions 
can be distinguished: 


1. Log-percentage distributions, for which the 
equation holds. They have been found in 
sediments deposited directly from suspension, 
mainly in fluviatile deposits. 
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2. Truncated distributions, derived from log- 
percentage distributions due to loss of their 
coarsest grades before entering the area of 
deposition. They are very common in littoral, 
marine and brackish water deposits, but also 
occur in sands. 


3. Winnowed distributions, which show a loss 
of fine grades due to washing out of these 
grades. To this group belong the ”sloef” 
clays and all sands and gravels. 


4. Composite distributions, caused by mixing of 
bottom sand and suspension material, lami- 
nation or soil genesis. They are present in 
many sediments. 


The approximation to equation (1) could be 
explained if only deposits in a small area are 
studied. Sedimentary material with a certain but 
arbitrary size frequency distribution is being 
transported. When the current velocity decreases 
the coarsest particles settle in such a manner 
that a log-percentage distribution according to 
equation (1) remains in suspension. When this 
suspension settles in entirety when the current 
stops, a deposit with a log-percentage distribution 
would have been formed. This would mean that 
a current would try to keep in suspension as 
many of the finest particles as would be avail- 
able and try to loose the coarse one in such 
manner that a log-percentage distribution 
according to equation (1) is formed. The weight 
percentage per grade would depend on the 
material which is available upstream. A negative, 
exponential function ec where c is the settling 
velocity of the particles, is given for the ratio 
of sediment concentrations at different heights 
in a stream by Douglas L. Inman (1949). A 
connection between the distribution of particles 
in a stream and the size frequency distribution 
of the entire suspended sedimentary material 
might exist. 


That deposits with log-percentage distributions 
only should be formed when the current ceases 
entirely and all the sedimentary particles in 
suspension settle, does not seem logical. 
Especially in the case of the sandy turbidity 
current deposits, deposition from a rather strong 
current should be postulated. Another unex- 
plained problem is the presence of relatively 
large amounts of the finest grades in many 
sandy and pelitic sediments. Why should a 
larger weight percentage of the fine grades 
settle in the same time as a smaller weight 
percentage of the coarse grades. The relative 
availability of the smaller grades in suspension 
is about the same as their presence in the 
deposits. 


That size frequency distributions of sediments 
should satisfy equation (2), where dx) = 


“ (nx + m) as in the Dutch quaternary deposits, 


the graded beds of Ventura and suspensions 
from the Missouri River seems to be more 
obscure. 


The only sensible conclusion seems to be that 
due to progressive sorting, the sedimentary 
material in suspension in large rivers to which 
all grades are available, finally obtains a log- 
percentage distribution according to equation 
(2). Krumbein (1937) found an exponential 
function for the median of beach gravel and 
the distance of transport. The sedimentary mate- 
rial with a log-percentage size frequency distribu- 
tion in suspension in water or air might be 
explained in this way. The availability of 
large amounts of certain grades locally on the 
current bed (mainly sand and gravel) will 
disturb the log-percentage distribution and a 
composite distribution will be formed. Abrupt 
decrease in current velocity will form truncated 
distributions due to a rapid settling of all coarse 
particles. 


The deposition of material having the same 
size frequency distribution as the suspension 
postulates a drop of the current velocity 
to nearly zero. In lakes, floodplain basins, 
tidal areas during the turn of tide and 
the ocean, this may occur. It is, however, con- 
ceivable that the thin laminar layer of flow at 
the bottom of a weak current might cause 
deposition of all suspended material present in 
it. The flow then should be below the critical 
erosion velocity. 


Classification of sediments, based on the 
equations, will be discussed in a following paper. 
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SAND ”PEBBLE” AT THE BASE OF PLEISTOCENE MAAS GRAVEL 


M. G. RUTTEN! 


Whilst making lacker-film sections in Southern 
Limburg, mr. Van Dijk of this Institute found 
the curious exposure depicted in fig. 1, which 
is now in our collections. The upper part of the 
series is formed by the base of the Pleistocene 
Maas gravel, which reaches upwards for several 
meters. These disconformally overly quartz sands 
of Pliocene age, which elsewhere in the same 
sandpit show regular large-scale cross-bedding. 
At the base of the Pleistocene gravel, but 
forming part of this layer, is a roundish „pebble” 
of similar quartz sand. It shows vague bedding, 
coarser than that of the directly underlying sand. 
Moreover the beds are tilted some 40°, showing 
the „pebble” has been rolled, together with some 
deformation. 


Deposition of this sand ”pebble” may be 
caused by the Pleistocene Maas river having 
eroded, polished and re-sedimentated a block of 


1 Mineralogisch-Geologisch Instituut, 
siteit, Utrecht. 


Rijksuniver- 


frozen sandy river bank. This forms a climatic 
index, pointing to severe peri-glacial conditions 
having existed during the deposition of the Maas 
gravels. 

These gravels here belong to the St. Geertruid 
level of the High Terrace. According to newer 
literature (Brueren, 1945; Zonneveld, 1955) 
these High Terrace gravels are only of Riss age 
in their lower levels. Correlations — none too 
convincing — with the Rhine and with depositis 
further north in Brabant, should indicate a 
Mindel age for the St. Geertruid level. At any 
rate, an eventual formation of these gravels 
during an interglacial period, can now be ruled 
out. 
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Stichting, 


EN EEE 00, EEE EN 


PETER 


BWORE KERENSUPMRIE SKI NG EIN 


Evolution of the vertebrates. A history of the 
backboned animals through time, by Edwin H. 
COLBERT. xiii + 479 pag., 122 fig. John 
Wiley & Sons, Inc, New York; Chapman & 
Hall, Ltd., London 1955. Prijs geb. $ 8.95. 


Gedurende de laatste decennia is de kennis van 
fossiele vertebraten met rasse schreden vooruitgegaan. 
Een vergelijking van de eerste en de tweede druk van 
Romers bekende Veriebrate paleontology, resp. van 
1933 en van 1945, weerspiegelt die ontwikkeling zeer 
duidelijk. Nu is Romers boek een tamelijk technisch 
boek, dat in de eerste plaats de bedoeling heeft een 
systematisch overzicht te geven van de fossiele ge- 
wervelde dieren. De vermeerdering van. onze kennis 
gaat gepaard met een verschuiving van het accent. 
Naast louter beschrijvende paleontologie verschijnen 
er meer en meer pogingen om algemene vraagstukken 
in het onderzoek te betrekken: oecologie, evolutie, 
biogeografie, etc. Men behoeft slechts aan het werk 
van onderzoekers als Simpson, Gregory of Watson te 
denken om dit te beseffen. Er was dus zeker aan- 
leiding om de vertebraten ook eens van meer algemeen 
standpunt uit te beschouwen. Colbert heeft dit nu 
gedaan, en met succes. Men had zich immers nauwe- 
lijks een schrijver kunnen denken, meer bevoegd om 
deze taak aan te pakken, want zijn eigen onderzoe- 
kingen liggen zowel op het terrein van de amfibieen 
en de reptielen als op dat van de zoogdieren. 

Een van de grootste moeilijkheden, die een schrijver 
ontmoet wanneer hij tracht de ontwikkeling van een 
groep als de gewervelde dieren te overzien, is, dat er 
zov&el tegelijk gebeurt. Men kan deze moeilijkheid 
omzeilen door de ontwikkeling van de verschillende 
groepen stuk voor stuk te volgen, zonder zich te be- 
kommeren om hetgeen gelijktijdig in andere groepen 
geschiedt. De natuurlijke eenheid van de verschillende 
groepen blijft dan gehandhaafd, maar het tijdsbeeld 
wordt verbrokkeld. Ook dit laatste bezwaar heeft 
Colbert weten te vermijden, door niet al te streng 
vast te houden aan de systematische eenheden, maar 
het patroon van het boek richten naar de principieel 
belangrijke momenten uit de ontwikkeling, zoals de 
overgang naar het landleven, de secondaire terugkeer 
naar het water, de ontwikkeling van het vliegvermogen, 
e.d. Mij lijkt deze keuze bijzonder gelukkig, en de 
hoofdstukken, waarin deze gedachte consequent is uit- 
gewerkt, vormen m.i. dan ook de beste van het boek. 
In het gedeelte over de zoogdieren is deze gedachte 
helaas losgelaten. Zo bereikt het hoofdstuk over de 
walvisachtigen dan ook niet het niveau van dat over 
de mariene reptielen. De Pinnipedia en de Sirenia 
worden in andere hoofdstukken kort besproken. Het 
slothoofdstuk, „The age of mammals”, maakt veel 
goed. Hierin zijn een aantal algemene onderwerpen 
uit de zoogdierenpaleontologie verenigd, zoals ver- 
spreiding van zoogdieren in verband met de paleo- 
geografie, correlatie met behulp van zoogdieren- 
fauna’s, etc. 

Het boek is uitstekend geillustreerd: vele reconstruc- 
ties, goede, suggestieve stambomen en waar nodig ook 
duidelijke schetsen van het materiaal, waar tenslotte 
alles op is gebaseerd: de skeletten, of delen daarvan. 

Dit is zonder twijfel het best leesbare boek over de 
paleontologie van onze naaste verwanten in het 


dierenrijk. 
As Br: 


Minerals in world industry, by Walter H. 
VOSKUIL. vii + 324 pp., 26 figs. McGraw-Hill 
Book Comp., Inc, New York-London, 1955. 
Prijs geb. 43 sh. 


In hoeverre zijn de minerale grondstoffen bepalend 
voor het aanschijn, de vorm en de aard van de wereld- 
industrie? In hoeverre bepalen zij de geografische 
lisging daarvan? Welke politieke aspecten doen zij 
ontstaan? Al dergelijke vragen vormen de opzet van 
dit boek. Uit een analyse der elementen geraakt de 
schrijver tot een synthese van het economische wereld- 
aspect, voorzover dit berust op de minerale grond- 
stoffen. Deze wijze van behandeling der stof onder- 
scheidt zijn boek van andere op het gebied der 
minerale economie. En dit geeft het boek een originele 
frisheid, die het lezen veraangenaamt. De conceptie 
ervan is typisch Amerikaans, d.w.z. de wereldeconomie 
wordt beschouwd vanuit een universeel standpunt, van 
bovenaf. De schrijver ziet het bos, de bomen zijn 
verdwenen. 


IJzer en staal zijn de eerste onderwerpen. Waarom? 
....iron has come to be the keymetal of modern in- 
dustty.... Without iron we would sink back to primi- 
tive economic societies”. Dit brengt de schrijver tot de 
voorwaarden voor het ontstaan van ”steel empires”, 
tot welke voorwaarden een zekere gecoördineerde lig- 
ging der steenkoolvoorraden behoort. De volgende 
hoofdstukken betreffen dus deze laatste. 

Logischerwijze volgt hierop de olie, de energiebron 
voor de industrie, maar: ”....oil can perform practic- 
ally all the functions of coal except that of melting 
iron ore”. 


Weer vanzelfsprekend moet het koper volgen: 
....copper.... transmits the power to turn the 
wheels of industry and transportation”. Het voert te ver 
hier in te gaan op alle elementen, die een industrie vor- 
men. Voldoende zij, dat verder wordt ingegaan op an- 
dere metalen, op bouwmaterialen en zwavel, en op de 
voeding van het noodzakelijke element in de industrie: 
de mens (stikstof, fosfaten, kali). Maar ijzer, kool, olie 
en koper omvatten 214 pagina’s van het 324 pagina’s 
dikke boek, waarvan bovendien nog 25 pagina’s ge- 
wijd zijn aan "American mineral policy” en "Relation 
of industrial nations to undeveloped areas.” 

Het boek is verlucht met vele suggestieve kaartjes, 
die de lezer het belang van de geografie voor de 
industrielle centra met een oogopslag doen onder- 
kennen. 


Niet in de laatste plaats wordt aandacht gewijd 
aan de beheersende invloed, die de ligging der mine- 
rale grondstoffen uitoefent op de politiek der groot- 
machten, en op de daardoor ontstane internationale 
wrijvingen. Deze wrijvingen zijn een gevolg van de 
drang tot zelfbehoud, en diensvolgens wellicht onont- 
koombaar en blijvend (ref.). ”This book takes the 
reader, step by step, from the functions of minerals 
in industry through the interests of the United States 
in the distribution and extent of the world’s mineral 
resources” (Preface). Ook hierin komt het Amerikaanse 
cachet tot uiting. Maar dit werkt misschien ook voor 
vele Europeanen verhelderend. 


” 


” 


del. 


32 
GEOLOGISCH EN MIJNBOUWKUNDIG NIEUWS 


DIESCOLLEGES VOOR OUD-ALUMNI IN LEI- 
DEN — In het kader van de diesviering der Leidse 
universiteit zullen ook dit jaar weer colleges worden 
gegeven voor oud-alumni(ae) der Leidse universiteit, 
en wel op zaterdag 4 februari. Het programma voor 
de geologie luidt: 
10.15—11.00 W. H. Zagwijn (Haarlem):- Aspecten 

van de vegetatie bij de overgang van 
het Plioceen naar het Pleistoceen. 


11.15—12.00 Prof. Dr. D. J. Doeglas (Wageningen): 
Delta-sedimentatie. 


12.15— 14.00 Lunch. 


14.15—15.00 Prof. Dr. L. U. de Sitter (Leiden): De 
structuur van de Pyreneeen. 


Oud-alumni(ae), die geen programma en aanmel- 
dingsformulier ontvangen hebben, kunnen deze aan- 
vragen bij de Diescommissie, Rapenburg 6, Leiden. 


STICHTING „WETENSCHAPPELIJK DUINON- 
DERZOEK” — Sinds enige jaren exploiteert de Stich- 
ting „Wetenschappelijk Duinonderzoek” twee stations 
ten behoeve van het biologische en geologische on- 
derzoek van en in de duinen en aangrenzend gebied: 
wad en strand. De beide stations zijn „Schellinger- 
land” bij Oosterend op Tetschelling en „Weevers’- 
Duin” op Voorne. Tegen een zeer geringe vergoeding 


kunnen onderzoekers hier huisvesting krijgen voor de 
duur van hun werk in het veld. Het bespreken van 
een plaats in een van de beide stations dient tijdig 
te geschieden bij de betreffende beheerder: voor het 
station „Schellingerland” is dit Dr. M. F. Mörzer 
Bruijns, Maliebaan 109, Utrecht, en voor „Weevers’- 
Duin” Dr. M. J. Adriani, van Maanenstraat 11A, 
Rotterdam C2. Nadere inlichtingen worden door de 
beheerders verstrekt. 


PRIJSVERLAGING GEOLOGISCHE KAART VAN 
NEDERLAND — Met ingang van 1 januari 1956 
bedragen de prijzen van: 


Geologische kaart, schaal 1: 50.000 


onopgeplakt per kwartblad ............ 127 

opgeplakt op linnen per kwartblad (in zak- 

formaat, dan wel de vier randen omge- 

VOUWEN).T. En re VEISRE f 3.50 
Geologische overzichtskaart, schaal 1 : 600.000 

onopgeplakt” tn ee f 3.00 

opgeplakt op dik papier als wandkaart .. f 4.00 

opgeplakt op linnen (in zakformaat, dan 

wel Blano) N Mi EEE f 5.00 


PRODUKTIECIJFERS VAN NEDERLANDSE DELFSTOFFEN 
[mm En nn 
maandgem. september october november 
1954 1955 1955 1955 

NEDERLANDSE STEENKOLENMIJNEN 

Maandproduktie kolen, in tonnen .......2..... 1.005.956 1.035.817 1.002.954 995.488 
Gem. produktie per gewerkte dag, in tonnen 39.339 38.575 39.820 
Gem. produktie per 8-urige werkdag, in tonnen 41.767 40.937 41.827 
Totaal aantal verrichte diensten o.g. (p. mnd.) 680.209 681.592 680.683 672.255 
Netto produktie industriebriketten, in tonnen .. 5.009 6.974 6.251 6.495 
Netto produktie eierbriketten, in tonnen ...... 71.530 79.336 80.311 79.719 
Produktieg cokes inet onn ern 204.520 DSDS 240.856 234.103 
Produktie kunstmest, in tonnen stikstof ...... 11.934 11.938 13.363 12.829 
Broduktieselectticiteitginak\Vh 118.742.354 113.179.259| 123.853.864| 124.072.926 
Cokesoven254 ee 83.075 97.506 103.497 100.468 
Generatörgas re 5.419 = 307 2.260 
NEDERLANDSE AARDOLIE MAATSCHAPPIJ 

Produktie van aardolie, in kg tonnen ........ 19802 85.969 87.645 84.382 
KON. NEDERLANDSCHE ZOUTINDUSTRIE 

Broduktiesvanszouteinetonnen 42.628 54.241 44.313 47.367 
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CONCEPT - NOTULEN VAN HET HUISHOUDELIJK GEDEELTE VAN DE 43ste GEWONE ALGE- 
MENE VERGADERING OP DONDERDAG 23 FEBRUARI 1955 IN HET K.Lv.I. TE 's--GRAVENHAGE 


Aanwezig zijn: het volledig Bestuur en 26 leden. 


ie 


Opening en noiulen van de Gewone Algemene 
Vergadering van 19 febrnari 1954 

De voorzitter opent de vergadering en herdenkt de 
in 1954 overleden leden van het Genootschap: 
Prof. Dr. J. H. F. Umbgrove, 

Dr. Ir. J. L. van Gelder, m.i., 

H. Roelfsema (buitengewoon lid). 

De secretaris leest de notulen voor van de ver- 
gadering van 19 februari 1954. Deze worden goed- 
gekeurd en gearresteerd. 


. Jaarverslag van de secretaris over 1954 


De secretaris leest zijn jaarverslag over 1954 voor, 
hetwelk wordt goedgekeurd. De voorzitter dankt 
de secretaris voor zijn verslag. 


. Rekening en verantwoording van de penning- 


meester over 1954 worden goedgekeurd. 


De heer Van Bemmelen vraagt, of de waardever- 
meerdering van de effecten over 1954 kan worden 
gerealiseerd. De penningmeester deelt mede, dat 
dit in de bedoeling ligt, doch in 1955 valt. 


. Verslag van de Kascommissie over 1954 


Bij afwezigheid van de leden van de Commissie 
voor Kasopname 1954, de heren Sax en De Haan, 
leest de penningmeester het verslag voor. Hieruit 
blijkt, dat kas en stukken in orde werden bevonden. 
De commissie spreekt haar waardering uit voor het 
door de penningmeester gevoerde beleid, waarvoor 
zij hem dechargeert. 


. Bestuursverkiezing ingevolge artikel 11 van het 


Huishoudelijk Reglement 

Op voorstel van de heer Kruizinga worden de af- 
tredende, herkiesbare bestuursleden, de heren Belt- 
man en De Quartel, bij acclamatie herkozen. 


. Benoeming van leden en plaatsvervangende leden 


voor de Commissie voor Kasopname over 1955 
Tot leden worden de door het Bestuur voorgestelde 
candidaten, Ir. J. B. van der Drift en Prof. F. J. 
Faber, bij acclamatie benoemd. Tot plaatsver- 
vangende leden worden benoemd de door het Be- 
stuur voorgestelde heren Ir. A. J. R. Cornelissen 
en Dr. J. Dufour. 


. Begroting voor 1955 


De penningmeester geeft een korte toelichting tot 
de begroting 1955. 

De heer A. Brouwer vraagt naar aanleiding van de 
begroting, of moeite wordt gedaan nieuwe leden 
te werven. De voorzitter zegt toe dit op de e.k. 
vergadering van de Raad van Bestuur te zullen 
bespreken. 


De heer Pannekoek vraagt of het mogelijk is bij 
de begroting ook de cijfers van het vorige jaar te 
geven. 

De penningmeester zegt toe deze bij het publiceren 
van de begroting te zullen vermelden. 

De begroting wordt vervolgens goedgekeurd. 


8. Mededelingen van het Bestuur 


a. Een aanvang wordt gemaakt met het verzenden 
van de laatste bladen van de Geologische Over- 
zichtskaart 1 : 200.000. 


b. De nieuwe ledenlijst, voor 1955, zal in de week 
van 21 februari verschijnen. 

c. Het laat verschijnen van Geologie & Mijnbouw 
heeft de volle aandacht van het Bestuur, dat 
uitvoerige besprekingen hield met redactie en 
uitgever. Gehoopt wordt, dat spoedig een ver- 
betering mogelijk zal zijn. 

d. De afdeling Mijnbouwkunde van de T.H. te Delft 
heeft een lijst van tijdschriften, welke in ruil- 
verkeer worden verkregen, samengesteld. Op 
verzoek kan hiervan een exemplaar worden ver- 
kregen of in bruikleen worden gegeven. Het 
ruilverkeer neemt toe. 


9, Rondvraag 

De heer A. Brouwer merkt op dat, hoewel hij 
steeds met genoegen naar de voordrachten luistert 
op de Bijzondere Vergaderingen, deze z.i. in het 
algemeen toch weinig nieuws bieden. Spreker stelt 
voor op deze vergaderingen gelegenheid te geven 
tot het doen van mededelingen over nieuwe, lo- 
pende onderzoekingen, bijv. met een spreektijd van 
10 & 15 minuten. Van deze mededelingen ware 
een verslag in Geologie & Mijnbouw op te nemen. 
Het Bestuur zal dit voorstel gaarne in overweging 
nemen. De heer De Wijs merkt nog op, dat het 
gevaar bestaat met dergelijke mededelingen op 
zeer specialistisch terrein te komen, hetgeen z.i. op 
een vergadering met algemeen karakter niet thuis 
hoort. In verband met dit algemene karakter, zoekt 
het Bestuur juist vaak sprekers uit randgebieden 
van geologie en mijnbouw, zoals destijds Prof. 
Van Bemmelen (Energievoorziening) en Prof. Geuze 
(Grondmechanica, met bezoek aan laboratorium). 
De heer Brouwer, ofschoon de bezwaren beseffend, 
acht zeer veel af te hangen van de wijze waarop 
het onderwerp wordt gebracht. 


Niets meer aan de orde zijnde, sluit de voorzitter de 
vergadering en geeft daarna het woord aan Ir. A. van 
Weelden, tot het houden van de jaarrede, getiteld: 
„Beschouwingen over sedimentatie”. Deze rede wordt 
met zeer veel aandacht gevolgd. De voorzitter dankt 
de spreker namens de vergadering. 
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OPROEP TOT DE 44e GEWONE ALGEMENE VERGADERING VAN HET KONINKLIJK NEDER- 
LANDSCH GEOLOGISCH MIJNBOUWKUNDIG GENOOTSCHAP 


op vrijdag 17 februari 1956 te 's-Gravenhage 
(19.30 uur) en zaterdag 18 februari 1956, te 
Delft (10.30 uur). 


A. Huishoudelijk gedeelte en Jaarrede, 

op vrijdag 17 februari 1956 te 19.30 uur, in het 
gebouw van het Kon. Instituut van Ingenieurs, 
Prinsessegracht 23, ’s-Gravenhage. 


I. Huishoudelijke vergadering van het Genoot- 
schap. 

Agenda: 

1. Opening; notulen van de Gewone Algemene 
Vergadering van 18 februari 1955 (zie Geo- 
logie & Mijnbouw januari 1956). 

. Jaarverslag van de secretaris over 1955. 

3. Rekening en verantwoording van de pen- 
ningmeester over 1955. 

4. Verslag van de kascommissie over 1955. 

5. Bestuursverkiezing, i.v.m. het periodiek af- 
treden van de voorzitter, ingevolge art. 11 
van het Huishoudelijk Reglement. Dubbel- 
tal, opgemaakt door de Raad van Bestuur, 
ingevolge art. 15 der Statuten: 

1. Dr. H. M. E. Schürmann (aftredend, her- 
kiesbaar). 
24Dr. =] Dozy: 


6. Benoeming van leden en plaatsvervangende 
leden voor de commissie (kascommissie) tot 
het nazien van de rekening en verantwoor- 
ding van de penningmeester over 1956. 

7. Begroting voor 1956. 

8. Voorstel tot wijziging van Statuten en Huis- 
houdelijk Reglement van het Genootschap. 
De door het Bestuur voorgestelde wijzi- 
gingen — zie bijlage — werden goedge- 
keur in de vergadering van de Raad van 
Bestuur van 17 december 1955. 

9. Mededelingen van het Bestuur. 

10. Rondvraag en sluiting.- 


[5] 


II. Jaarrede door Ir. W. MARTENS, m.i., voot- 
zitter van de Mijnbouwkundige Sectie: 
„Enkele beschouwingen over de mechanisatie in 
de Limburgse kolenmijnbouw”. 
III. Huishoudelijke vergadering van de Geolo- 
gische Sectie. 
Agenda: 
1. Opening en notulen. 
2. Jaarverslag van de secretaris over 1955. 
3. Rekening en verantwoording van de pen- 
ningmeester over 1955. 


4 Verslag van de kascommissie over 1955. 

5. Benoeming van leden en plaatsvervangende 
leden voor de kascommissie voor 1956. 

6. Bestuursverkiezing. In de vacature, ontstaan 
door vertrek van Prof. Dr. E. Niggli naar 
het buitenland, stelt het Bestuur candidaat: 
Prof. Dr. W. P. de Roever (Leiden). 

7. Ontwerp Reglement van de Geologische 
Sectie. 

8. Mededelingen van het Bestuur. 

9. Rondvraag en sluiting. 


B. Wetenschappelijk gedeelte van de vergadering 
van het Genootschap, 


op zaterdag 18 februari 1956, in het Gebouw 
voor Mijnbouwkunde, Mijnbouwstraat 20, Delft. 
10.30 uur: Uitreiking van de van Waterschoot 
van der Gracht Penning aan 

Prof. Dr. G. J. A. Grond, buitengewoon hoog- 
leraar aan de Technische Hogeschool te Delft. 
Voordracht door F. BLONDEL, (Bureau d’Etudes 
Geologiques et Minieres Coloniales). 

"Les tendances r&centes de la recherche miniere”. 
13.00 uur: Gezamenlijke koffiemaaltijd in het 
Gebouw voor Mijnbouwkunde. 

Aanmelding voor deelneming door toezending 
van bijgevoegd formulier vöör 10 februari 1956. 


C. Wetenschappelijk gedeelte van de vergade- 
ring van de Mijnbowwkundige Sectie, 


op zaterdag 18 februari 1956, in het Gebouw 
voor Mijnbouwkunde, Mijnbouwstraat 20 te 
Delft. 

14.30 uur: Voordracht door Prof. Dr. G. J. A. 
GROND. 

„schachtveiligheidspijlers”. 


J. H. Beltman, 

secretaris van het Genootschap 

J- D. de Jong, 

secretaris van de Geol. Sectie 

G. J. Bakker, 

secretaris van de Mijnbouwk. Sectie 


TOELICHTING BIJ PUNT S: 


STATUTEN 
Opschrift blz. 1: toevoegen „Koninklijk”. Na „Kon. 
Besluit van... .” toevoegen „8 september 1950 en van 


15 april 1951”. 
Art. 1, al. 1: voor „Nederlandsch” toevoegen „Ko- 
ninklijk”. Al. 2: „wordt” vervangen door „werd”. 
Art. 7, al. 2; na „Secties” toevoegen „waarvoor zij 
zich als lid hebben opgegeven”. Al. 3: in 7e regel 
schrappen het woord „geen”. 


ren Se ee ee Be 


Att ls als Je alinea toevoegen „Voor de kringen 
kan een contributie worden vastgesteld”. 

Art. 8, al. 1: vervalt. Vervangen door „Buitenge- 
wone leden kunnen worden alle studerenden, inge- 
schreven aan een inrichting voor Hoger OÖnderwijs en 
leden van verenigingen welke het Reglement kan 
aanwijzen. Al. 2: aan het einde toevoegen „tenzij 
zij hiervan lid zijn.” 

Art. Kor al. 1: na „Buitengewone leden houden 
bovendien op lid te zijn” toevoegen „wanneer zij niet 
langer zijn ingeschreven aan een inrichting van Hoger 
Onderwijs of”. 

Art. 14, al. 3: na „van elk sectie-bestuur” toe- 
voegen „of hun plaatsvervangers, de voorzitter van de 
Redactie-Commissie van het Genootschap en de Al- 
gemeen Redacteur van het maandblad, of hun plaats- 
vervangers”. 

Art. 17: aan het einde toevoegen „welke verslagen 
aan het Genootschapsbestuur worden overgelegd”. 

Art. 18: laatste regel, na „Raad” toevoegen „van 
Bestuur”. h 

Art. 21: aan het einde toevoegen „Het Genoot- 
schapsbestuur kan bijzondere vergaderingen bijeen- 
roepen, welke een uitsluitend wetenschappelijk karak- 
ter hebben”. 

Art. 22: de woorden „zo mogelijk vöör 1 April” 
vervangen door „zo mogelijk vöör de gewone alge- 
mene veragdering van het Genootschap en in ieder 
geval vöör 1 April”. Het gedeelte van art. 22 op 
blz. 9 vervalt. 

Art. 25: in le regel na „Genootschap” toevoegen 
„in Europa woonachtig”. In le regel na ‚der sectie” 
toevoegen „in Europa woonachtig”. In 2e regel van 
onderen na „kring” toevoegen „in Europa woon- 
achtig”. De woorden „algemene vergaderingen” ver- 
vangen door „vergaderingen van het Genootschap”. 
Schrappen de woorden „en voor de gewone vergade- 
ringen van de secties” en „buitengewone”. 

Art. 26, al. 1: aan het einde toevoegen „genaamd 
Redactie-Commissie van het Genootschap”. 

Art. 26: als 5e alinea toevoegen „De zorg voor het 
uitgeven van een maandblad en voor de inhoud daar- 
van kan bij reglement apart worden geregeld. Aan de 
leden van de Redactie-Commissie(s) kan bij Reglement 
vergoeding voor gemaakte onkosten worden toege- 
staan.” 

Art. 27: 2e alinea en volgende vervallen en worden 
vervangen door „Alle inkomsten van het Genoot- 
schap worden gestort in de Genootschapskas. Jaar- 
liiks wordt door de Raad van Bestuur het bedrag 
voor een uitkering aan de secties vastgesteld”. 


Art. 33: in de laatste regel een woord „der” 
schrappen. 
REGLEMENT 


Opschrift: aanvullen met „Koninklijk”. 
Art. 1: schrappen „of van een der secties”. Het 
woord „sectie” vervangen door „Sectie(s)”. 


Art. 3: laatste regel, na „Raad” toevoegen „van 
Bestuur”. Y: 
Art. 4: te vervangen door „indien de Raad van 


Bestuur aanleiding vindt om op grond van ingediende 
bezwaren het candidaatlid te weigeren, deelt de secre- 
taris hem dit mede”. 

Art. 5: vervangen door „De aanmelding voor het 
buitengewoon lidmaatschap kan ten alle tijde geschie- 
den bii de secretaris van het Genootschap. De aan- 
melding moet bevatten: naam, voorletters en adres 
van de candidaat, alsmede een opgave van het jaar 
van eerste inschrijving, Universiteit of Hoge School, 
studierichting en eventueel lidmaatschap van een 
mijnbouwkundige ‚geologische of andere vereniging. 
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De Raad van Bestuur kan niet-studerenden tot het 
buitengewoon lidmaatschap toelaten”. 

Art. 7: regel 2, „13” moet zijn „13 sub b”. 

Art. 11a: vervalt. 

Art. 13: blz. 18, tussen „schriftelijk” en „minstens” 
toevoegen „zo mogelijk”. De woorden „zoveel mo- 
gelijk” vervangen door „en”. De laatste zin schrappen. 

Art. 14: te vervangen door „De leden van het Ge- 
nootschapsbestuur, van de Raad van Bestuur en van 
de Redactie-Commissies hebben het recht op vergoe- 
ding van treinkosten tweede klasse voor het bijwonen 
van hun vergaderingen”. 

Art. 15: na „De contributie is reeds verschuldigd 
over het jaar van aanmelding” toevoegen „Indien de 
aanmelding geschiedt in de tweede helft van het jaar 
kan worden volstaan met betaling van de helft van 
de contributie over dat jaar, in welk geval het nieuwe 
lid slechts de publicaties ontvangt, verschenen in de 
tweede helft van dat jaar”. Dezelfde toevoeging na de 
zin „De jaarlijkse contributie der buitengewone leden 
bedraagt vijf gulden”. 

Art. 17: vervangen door „Aan een lid, dat op 
1 juli zijn contributie niet heeft voldaan, kan de 
toezending van publicaties voorlopig worden gestaakt. 
Bovendien wordt hij herinnerd aan de betaling van 
zijn contributie. Vindt aanzuivering dan nog niet 
plaats, zo wordt in het eerste kwartaal van het vol- 
gende verenigingsjaar opnieuw een aanmaning ge- 
zonden. Wordt alsdan vöör 1 juli de schuld niet aan- 
gezuiverd, zo kan het lid wegens wanbetaling worden 
geroyeerd”. 

Art. 20: schrappen „gewone vergaderingen, enz.” 
en vervangen door „Op deze vergaderingen houden 
de voorzitter van het Genootschapsbestuur en de voor- 
zitters der sectiebesturen bij toerbeurt een rede”. 

Art. 21: de woorden „Het maandblad Geologie en 
Mijnbouw” vervangen door „een maandblad”. 

Art. 23: na „mederedacteuren” toevoegen „tezamen 
de Redactie-Commissie van het maandblad vormend”. 
De woorden „welke allen worden” vervangen door 
„die wordt”. Na „redactie-commissie” (3e regel van 
onderen) toevoegen „van het Genootschap”. 

Art. 26: onderste 5 regels op blz. 21 en bovenste 
4 regels op blz. 22 vervallen. Vervangen door „Leden 
van de mijnbouwkundige sectie kunnen de geologische 
serie, leden van de geologische sectie de mijnbouw- 
kundige serie tegen ledenprijs verkrijgen”. Laatste 
alinea vervangen door „Buitengewone leden kunnen, 
voorzover de voorraad strekt, de publicaties tegen 
ledenprijs verkrijgen”. Schrappen de zin „De referaten 
worden toegezonden aan, enz.” 

Art. 27: de woorden „25 overdrukken” vervangen 
door „50 overdrukken van zijn artikel, opgenomen 
in het maandblad of in de Verhandelingen”. De woor- 
den „ener verhandeling” vervallen. 


TOELICHTING bij het voorstel tot wijziging van 
Statuten em Huishoudelijk Reglement van het Ge- 
nootschap. 

De voorgestelde wijzigingen betekenen voornamelijk 
een aanpassen van Statuten en Huishoudelijk Regle- 
ment aan de reeds geruime tijd gevolgde gang van 
zaken in het Genootschap. 

De tekst van Statuten en Huishoudelijk Reglement 
zal in de nieuwe spelling worden overgebracht 

Gewone leden van het Genootschap kunnen, op 
aanvrage bij de secretaris, Paviljoensgracht 72, 's-Gra- 
venhage, zolang de — zeer beperkte — voorraad 
strekt, een exemplaar van de Statuten en Huishoudelijk 


Reglement toegezonden krijgen. 
De secretaris: J. H. Beltman 
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PERSONALIA 


Nienwe leden: 


BESSEMS, Ir. J. —, Geleen, Rijksweg Zuid 33. (m). 

CROMMELIN, Dr. R. D. —, Wageningen, Labora- 
torium voor Geologie, Duivendaalselaan 2. (8). 

MUYSKEN, Ir. P. J. —, Brunssum, Vijverlaan 26. (m). 

PAFFEN, Dipl. Ing. N. A. P. —, Kerkrade, Nier- 
sprinkstraat 44. (m). 

PAULEN, Ir. A. —, Treebeek, Akerstraat 7a (m). 


Bezwaren tegen toelating moeten ondertekend en 
met redenen omkleed binnen vier maanden worden 
ingezonden aan de Secretaris van het Genootschap, 
Paviljoensgracht 72, ’s-Gravenhage. 


Nieuwe bnitengewone leden: 


BRUYNEL, G. J. A. —, Delft, Rietveld 155 (bg) 
(M.V.D.. 

EVERDINGEN, R. ©. van —, Bilthoven, Rubenslaan 
19. (bg) (U.G.V.). 

KLEIN, P. H. van der —, Utrecht, Achter St. Pieter 12 
(bg) (U.G.V.). 

KRUSEMAN, G. P. —, Utrecht, Weertsingel Oost- 
zijde. (bg) (U.G.V.). 

PRIJONO NITIHARDJO, A. —, Delft, Delfgauwse- 
weg 69. (bg) (M.V.B.). 

WAEGENINGH, H. G. van —, De Bilt, Utrechtse- 
weg 294. (bg) (U.G.V.). 


N.B. 71 leden van de M.V.D. gaven zich op als 
buitengewoon lid van het Genootschap. Hun namen 
worden in de nieuwe ledenlijst vermeld. 


Nieuwe adressen: 


BEETS, Dr. C. —, Costa Rica c/o. Shell Costa Rica, 
Shellhouse. (g). 

BRONDIJK, Dr. J. F. —, Ankara, Turkije, Banker 
Sokak 4, Kavaklidere (b). 


CAMBRIDGE, R. A. —, Utrecht, Poortsiraat 40. 
(bg) (U.G.V.). 

CLERQ, Ir. H. le —, Heerlen, Welterlaan 26. (m) 
(RB). 

FADDEGON, Dr. J. M. —, Bussum, Lothariuslaan 


a (8) 

GEVAERTS, m.i. Jhr. Ir. E. A. L. —, Nairobi, Kenya, 
Hydraulic Branch, P. ©. Box 662. (g). 
GULDENAAR, geol. des. P. M. —, Gold Coast (nader 

adres volgt) (bg). 
HELLEMANS, e.i., n.i. Ir. A. —, Heerlen, Witten- 
burgerweg 29. (m) (KR). 
JANSEN, Th. M. —, Delft, 
straat 1c (bg) (M.V.D.). 
KALISVAART, geol. dres. F. —, New Orleans 3, La, 
U.S.A., c/o Shell Oil Cy, P.O. Box 193. (g) (gk). 
KLEIN HANEVELD, e.i. Ir. A. —, Maracaibo, Vene- 
zuela, c/o C.S.V., Apariado 19. (g) (ek). 
LAST, Ir. H. —, Scheveningen, Brugsestraat 17. (m). 
LEEUWEN, m.i., Ir. P. van —, Wassenaar, Lijster- 
laan 1. (b) (KR). 
MORSMAN, H. —, Delft, Corn. Trompstraat 49 1 
(b) (ek). 
OORTMAN GERLINGS, m.i, Ir. H. —, Scheve- 
ningen. Gevers Deynootweg 122 (bg). 
OS, geol. dres. B. van —, Calgary, Alberta, Canada, 
c/o Canadian Seaboard Oil Cy. (bg). 
OUDEMANS, W. —, Oruro, Bolivia, c/o Corporacion 
Minero de Bolivia, Seccion Technica, Casilla 
622. (bg). 


Van Oldenbarnevelt- 


OVEREEM, Dr. A. J. A. van —, Klappa Kampit, 
Billiton, Indonesie, c/o Gem. Mijnbouwmij 
Billiton. (g) (ek). 

PICKEE, m.i. Ir. Ch. J. —, Heerlen, Zandweg 9. (m). 

RUITER, m.i. Ir. H. J. de —, Pladju, Zuid Sumatra, 
Indonesie, c/o N.V. B.P.M. (g) (RB). 

SCHUURMANS STEKHOVEN, H. W. —, Bireda, 
Koninginnestraat 35. (8). 

SELDENRATH, m.i., Ir. T. R. —, Ingenieur b. d. 

SLUYK, geol. des. D. —, Sorong, Ned. Nieuw 
Guinea, c/o N.N.G.P.M. (g). 

N.V. B.P.M., Rijswijk Z.H., Koninginnestraat 
58. (b) (ek) (KR). t r 

SMITS, m.i., Ir. H. A. R. —, c/o Kamativi Tin Mines 
Ltd, Post-Office DETT, Southern Rhodesia. (m). 

SPEYER, geol. dıs. S. B. —, ’s-Gravenhage, Bachman- 
straat 41 (8). 

STERRENBERG, m.i., Ir. G. A. C. —, Manggar, 
Billiton, Indonesi&, c/o Gem. Mijnbouwmij 
Billiton, (m) (K). (voorheen: (b) (RK). 

UITERWIJK, J. H. —, Maracaibo, Venezuela, c/o 
Cia Shell de Venezuela, Apartado 19. (b). 

VEEN, m.i., Ir. H. van —, Geleen, Mauritslaan 57. 


(bg). 

VERMEULEN, geol. drs. C. S. —, Basrah, Iraq, c/o 
Basrah Petroleum Cy. (g) (gk). 

WILLEMS, m.i., Ir. J. F. J. —, Amsterdam Z., Schu- 
bertstraat 31 (vanaf 1 maart: Botticellistraat 5) 


(8). 

WINKELAAR, F. —, ’s-Gravenhage, Hotel Regina, 
Thomsonlaan 1-3. (g) (gk). 

WISSEMA, Dr. G. G. —, Oegstgeest, Waldeck Pyr- 
montlaan 16. (g). 

ZEE, m.i., Ir. P. F. de —, Voerendaal, „Ons Hoes”, 
Valkenburgerweg 73. (b). 


Mutaties: 


MARON, geol. drs. P. —, Scheveningen, Schiten- 
weg 3. Van (bg) naar (g). 

PIKET, drs. phys. geogr. J. J. C. —, Bodegraven, 
Overtocht GC 54. Van (bg) naar (g) (gk). 
TOORN, geogr. drs. J. C. van der —, Amsterdam Z., 

Cliostraat 26 I. Van (bg) naar (g). 


Rectificaties: 


ZEE, geol. drs. T. J. van der —, South Porcupine, 
Ontario, Canada, Preston East Dome Property. 
(8) (in octobernummer G & M foutief vermeld 
als bedankt). 


Bedankt per 1-1-1956: 


BADOUX, geol. dts. D. M. —,, (g). 
CORTSEmISRI EN 

GERRUSIm IHRER = 

GIFFEN, Prof. Dr. A. E. VAN —, (b). 
GONLAG, J. —, (8) (ek). 
HAZEBROEK, Dr. P. —, (g) (gk). 
JANSEN, M. A. —,, (g). 

KUIPER, Dr. H. —, (g) (gk). 

LOON, Drs. M. W. P. M. van —, (b) (gk). 
SCHMITZ, G. —, (bg). 
WINKELAAR, F. — 

NUR, I, — 


Overleden: 


BAUERMANN, m.i., Ir. M. K. H. —, (b) (ek) (K). 
OOLBERKINK, m.i., Ir. H. —, (m). 


S es % . . 
ociete coloniale recherche pour ses services d’Afrique: 


Ingenieurs des mines, de pr&ference ayant une 


certaine pratique des travaux miniers souterrains 
Limite d’äge: 35 ans. 


’ ” * . . 
S’adresser, par Ecrit, avec curriculum vitae, au Service du Personnel 


wants in permanent service 


first-class Geologist 


not older than 30 years with some practical experience, for field work in the Amazon 
Region during half of the year and office work in Lima during the other half. 


Applicants are requested to give full details about education and field experience under 
nr. VD 6124 to Adv. Bur. de Bussy, Rokin 62, Amsterdam, whereupon further details as to 


salary etc. will be supplied. 


BOEKEN OVER ZUID-AMERIKA 


Mr W. J. van Balen 
VENEZUELA 


Venezuela is de meest welgestelde van alle Zuidamerikaanse 

republieken en trekt daarom de aandacht van de gehele 

wereld en, als buurland van de Antillen, van Nederland in 

het bijzonder. Mr W. J. van Balen is een uiterst deskundig 

auteur op dit gebied en heeft het land op bijzonder ver- 
dienstelijke wijze beschreven. 

Het boek is rijk geillustreerd en van goed kaartenmateriaal 


voorzien, 


Prijs # 12,75 


Chr. van Balen Jr 


URUGUAY 


Een heldere voorstelling van dit ordelijke en vooruitstreven- 
de land wordt hier gegeven door de journalist Chr. van 
Balen Jr, die reeds sinds jaren in Uruguay werkzaam is. 
Het boek is voorzien van duidelijk en uitgebreid kaarten- 
materiaal en van talrijke voortreffelijke illustraties. 


Prijs # 14,75 


Verkrijgbaar in de boekhandel 


N.V. Uitgeverii W. van Hoeve, 's-Gravenhage 


MM — 


PERUVIAN OIL COMPANY 


d’Afrique Grands Lacs, 24, avenue de "Astronomie ä Bruxelles 


BEPROEFDE KAMP UITRUSTINGEN 


Onze specialiteit is het vervaardigen 
van licht-gewicht tenten, slaapzakken 
en bedden. Wij hebben meer dan 40 
jaar ervaring en onze tenten hebben 
de vuurproef doorstaan in de Kara- 
korum, het Carstensz gebergte, IJsland, 
het Andesgebergte en Afrika. 


Wij zullen U elke 2 maanden iets 


vertellen over onze producten! 


CARLDENIG! 


UITENSPORT-UITRUSTINGEN 
WETERINGSCHANSG 113-115 AMSTERDAME 


VICTOR PRODUCTS (Wallsend) Ltd. | 
WALLSEND ON TYNE-ENGELAND 


Victor's electrische boormachine zijn in Britse kolenmijnen in grote getale in gebruik. 


In Nederlandse kolenmijnen lopen veel draaiende Victor boormachines met persluchtaandrijving 
Wegens het geringe gewicht z jn de machines uit de hand te bedienen. 
Toepassing voor impregnatie-gaten in de pijlers en springgaten in de kolengalerijen. 


Voor verkenningsboringen in gesteente wordt de boormachine met behulp van een stang en 
klemmen opgehangen aan een stalen zuil met aanduwmechanisme: 


Droog en nat boren. 


Inlichtingen bij vertegenwoordigers : 
N.V. Ingenieursbureau v;h J.M.C. van Borselen & Co. 
2e van den Boschstraat 2 - 's-Gravenhage - Tel. 723938 


Ge) STAHL 
EXPLOSIEVASTE ELECTRO TAKEL 
veilig in vele gas-luchtmengsels 


hijsvermogens van 


900 tot 6000 kg. 


vertegenwoordiger: 


P. C. ANDRE DE LA PORTE & co. \ 
FLORAPARK 9 - HAARLEM - TEL. 13890 


Gag 


ZWEEDSE KLOKPOMPEN 


== - .2-. 22... 


DIRECT BEDRIJFSKLAAR 


Vervangen luchtgedreven pompen. Te 
plaatsen in, of geheel onder, vuilwater. 
Bliivend zelfaanzuigend. Gemakkelijk 
transportabel, gewicht 30-70 kg. Op- 
voerhoogte 20-30 meter. Geen onder- 
houd. Geheel roestvrij. 


Goedgekeurd door Miininstituuf Paturages. 


FLYGTS. POMPEN NV. 


GROOTHANDELSGEBOUW- ROTTERDAM GR _ > m 


Weena 703 - Tel. 11.52.14 - Kantoor en toonkamer aan de straatzijde. F | 
URRR. 12 u Yyym 

Voor Belgiö: Ets.Beaupain - Luik Sir 
DRG 


N.V. NEDERL. BALATA-INDUSTRIE 
DRACHTEN 


Tel. (05120) 2545 


AA) 


TRANSPORTBANDEN 


HET MEEST TOEGEPAST 


N 0. 
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N.V. HANDELMAATSCHAPPIJ v/h 
OVERBEEK & Co. 


GALVANISTRAAT 35 
ROTTERDAM 


Stalen buizen - moerbouten 


Aluminyl plastic buizen 
Kalibers 


MROROM 


TAKELS? 


omdat deze een gering 
eigengewicht, kleine bouw- 
hoogte, kogellager uitvoe- 
ring, geringe trekkracht en 
lange levensduur hebben. 


LICHT PLANETA 1) - 2Us t. 
SUPERPLANETA 1/5 - 30 t. 


= 
.”- 


.— 


tot 5 ton uit voorraad 
leverbaar! 
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<Door elk bedrij} 

GENERATOREN 

EN MOTOREN 
VAN 


VERKOOPKANTOQOR : 
N.V. TECHNISCH HANDELSBUREAU 


BRONSENDIEK. 


HAAGWEG 81, RUSWIJK Z.H.  Telef. 119409 | 


SLIKKERVEER 


WERF i.s. FIGEE 


STAALCONSTRUCTIES 
PIJPLE DIN GWERK 
TANKBOUW 
APPARATENBOUW 
DRAAI- EN FRAISWERK 


VLAARDINGEN 


DENSO ";;:::" 
met inlage van 
polyaethyleen 


(GEPATENTEERD) 


EEN COMBINATIE VAN OUD EN NIEUW 


De bescherming van zwavelzuurtanks, condensleidingen, ammoniakleidingen, 
in cokesfabrieken enz. enz. 


üzerconstructies 


IMBEMA N.V. — HAARLEM -— TELEFOON K 2500-17510 


u.a a3 a 8 8 0 8 8 58 a0 « 


Door de Arbeidsinspectie goedgekeurde 


Veiligheidshelmen 


vervaardigd van GLASFIBER, TEXTIEL-PHENOL 
en ALUMINIUM, in verschillende modellen, als- 
mede een grote collectie 


Veiligheidsbrillen 
levert Fa. J. DE JAGER & Co, 


Import- Export en Engros, Reguliersdwarsstr. 29, 
Amsterdam-C. Telet. 30753 


Vraagt offerte en vertegenwoordigersbezoek 
Leverancier der grootste industrieen ın Binnen- 
en Buitenland 


over de hele 
wereld bekend als 


het kwaliteitsmerk voor 


ROLLENDE LAGERS 


Handelsafdeling van de Machinefabriek | 


DEN HOLDER N.V. 


Alle typen, een bron LEIDEN - POSTBUS 87 


Apparaten voor de chemische- en 


N.V. Nederlandsche Maatschappij Olieindustrie 
van Kogellagers GKF’ Gespecialiseerd op meetflenzen en 
e Veenendaal tplaten, alsmede A.P.l. draden 
2 telefoon 2151 (7 liinen) Bee 
telex 2161 Sa 


Amsterdam - Spui 24 
telefoon 64155 (5 lijnen) 
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SMEED- en CONSTRUCTIEWERK 


RiJ } 


- GIET- DRAAI- en KETTINGWERK _ 


(EEE EEE ET 
EEEREEIERGEUTTEEN 


Complete blaasinstallaties 
voor blazend vullen 
Blaasmachines 
35-80-120 m?/h 
Blaasbuizen met 
snelkoppelingen 
Hulpstukken voor blaasleidingen 
Blaasluchtregelaars 


Snelkoppelbuizen voor perslucht 
en water, met DIN-, 
bajonet- of onder druk beweegbare 


(LGB) koppelingen 


Rijventielen 


Zebra-valleidingen NW 250 


ATELIERS DE CONSTRUCTIONS MECANIQUES 


A. COLINET S.A. 


LE ROEULX (Belgique) 


Telephone: Le Roeulx 63 - La Louviere 221.96-220.18 - Adresse telegr.: Colcroix - Le Roeulx 
PROGRAMME DE FABRICATION 


ABATAGE 


Marteaux piqueurs 
Marteaux brise-beton 
Marteaux b&ches 
Aiguilles et autres outils 


PERFORATION 


Marteaux perforateurs 
Bequilles pneumatiques 
Tetes de rincage 
Capteurs de poussieres 
Foreuses pneumatiques 
Jumbo - Fleurets - Taillants 
en metal dur - Äffüteuse 
de taillants en metal dur 
Affutsverticalethorizontal 


CHARGEMENT 


Tasseurss pneumatiques 
pour wagonnets 


TRANSPORT 


Installations completes de 
bandes transporteuses 
Rouleaux pour transpor- 
teurs 

Moteurs pneumatiques 


SOUTENEMENT 


Etancons metalliques & 
hauteurs r&eglables 

Treuil a main pour arra- 
chage des &tancons 


TUYAUTERIES 


Tous accessoires pour air 
comprime eteau. Raccords 
rapides drotule avec joints 
auto-&tanches «SUPPLEX» 
Robinets - Soupapes auto- 


BE a Bl nn en 


matiques, busettes, ecrous 
a ailettes - Carcans, » nip- 
ples, robinets a passage 
direct etc..... 


BETON 


Vibrateurs pneumatiques 
a beton 


DIVERS 


Toutes pieces mecaniques 
de haute precision exige- 
ant des matieres de qua- 
lite, du traitement ther- 
mique (cementation et 
trempe), delarectification, 
rodage - Meuleuses pneu- 
matiques ad main pour 
ajusteurs - Pieces de locos 
Diesel - Pieces de Panzer 


| Societe& Belge de Mecanisation, S.A. 
Rue Paradis, 75 LIEGE (Belgique) Tel. 52.20.75 


TRAITEMENT MODERNE DES CHARBONS 


Lavoirs en suspension dense par drew-boy: 
Traitement de produits allant de 5 m/m a 1000 m/m. 
Suppression complete des triages ä main (gain considerable de main-d’oeuvre) 


Bacs automatiques ä pistonnage pneumatique &quipes d’autodeschisteurs 
Traitement des grains jusque 150 m/m et des fines jusque 0,25 m/m. 


Flottation des schlamms et des poussiers. 


Floculation et decantation des eaux de lavage et de Ilottation: 
Suppression totale de tout envoi d’eau chargee ä l’exterieur. 


Filtration des schlamms flottes, des schlamms bruts et des schistes de flottation. 
Sechage des schlamms bruts et des schlamms flott6s. 
Concasseurs de toute capacit& donnant le minimum de declasses fins. 


Cribles incolmatables pour produits humides (par effet Joule ou par induction). 


Ensemble d'une salle de lavage en suspension dense 


SIMPLICITE e Tres nombreuses references - Devis sur simple demande @ EFFICIENCE 


N.V. IMCO HOLLAND - Laan van Meerdervoort 2A - Den Haag 


Vertegenwoordigd door: 


N ER 


DRILL BITS 


The wide range of Craelius Bits gives the 
possibility of selecting the most suitable type 
and quality for any particular drilling problem. 


SVENSKA DIAMANTBERGBORRNINGS AB 


DRUKKER & Zn. N.V. 


Ringdijk 2 - AMSTERDAM - Phone 50369 - 53068 


DIAMONDS 


en 
ALLE CORRESPONDENTIE BETREFFENDE ADYERIENTIES ABONNEMENTEN E.D. 
AAN: „„gEOLOGIE EN MUNBOUW. HOF 
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